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DRUM-TYPE AiR OPERATION 
Only CROFT’S AIRFLEX CLUTCHES pro- 
vide (1) 360° friction surface. (2) uni- 
form friction pressure, (3) constant - 
velocity contact between the full width 
of the friction shoes and the drum. 


INSTANTANEOUS ACTION 


The sensitive, split-second air operation 
of the actuating tube reduces shaft vibra- 
tions, compensates for accidental misalign- 
ment, and absorbs operating shocks and 
variable axial pressures. 


COOLER CLUTCH PERFORMANCE 


The CROFT AIRFLEX CLUTCH design lends 


itself to maximum heat dissipation through . 


the ventilated adapter, which creates 
forced air circulation through the mech- 
anism—providing cooler clutch operation 
and eliminating excess wear. 


SELF-ADJUSTING 


The rugged AIRFLEX actuating tube auto- 
matically compensates for wear of friction 
shoes. This ensures complete engagement 
and dependable service without mechanical 
adjustment. 


LOW MAINTENANCE 

CROFT’S AIRFLEX design and construc- 
tion eliminate the problem of clutch 
lubrication. Uniform friction-shoe wear 
reduces lost production time for main- 
tenance. 
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CROFT’S AIRFLEX CLUTCHES on your machines will provide new standards of high 
production and low maintenance. Thousands of ‘‘ performance-proved’’ industrial installations 
have demonstrated why you should investigate the exclusive CROFT design and operating 
superiority —as applied to your specific equipment. The CROFT CLUTCH ENGINEERING 
service is available for co-operative effort to improve your equipment. Write or wire Main 
Office, Bradford, England. 








CROFTSCENGINEERS) LTD. | 
Power Transmission Engineers. | 


INDUSTRIAL CLUTCH DIVISION BRADFORD - ENGLAND.| , 


MANUFACTURERS OF EVERY TYPE OF INDUSTRIAL CLUTCH 
amore Telephone : 65251 (15 lines) 


Telegrams : “‘CROFTERS Bradford 
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increase output in the 


up-to-date toolroom 


These machines are currently used in the 
toolrooms of a host of important aircraft, 
automobile, watchmaking and general 
engineering organisations for the production 
of profile gauges, form tools, press tools and: 
many other highly precise gids to production. 
We would like you to meet some of the users 

< —** The most helpful piece of equipment we've 
| got,’’ says one: and another, ‘‘ We could not 
produce our type of work without it.’’ Why 
not let us take you round, or send you fuller 
information ? 
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NOTICE TO READERS 

All letters intended for insertion in ‘The Engineer’ or containing questions should be 
accompanied by the name and address of the writer, not necessarily for publication, 
but as a proof of good faith. No notice whatever can be taken of anonymous 
communications. No undertaking can be given to return drawings or manuscripts; 
correspondents are therefore requested to keep copies. 
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PUBLIC APPOINTMENTS 


LEICESTERSHIRE EDUCATION 
COMMITTEE 





COALVILLE MINING AND TECHNICAL 
COLLEGE 


Principal: W. A. BURROWS, B.Sc. 





HEAD OF DEPARTMENT OF MINING AND 
ENGINEERING, GRADE I! 





Applications are invited for this important appoint- 
ment. man of drive and organising ability with 
high tions and wide experience in mining 
and is required. Mine surveying qualifica- 
tions an advantage. 

serves the Leicestershire and South 
Derbyshire Coalfield. 

Salary £1040 by £25 to £1190 per annum (plus £25 
per annum if new scales are adopted). Consideration 
given to registered disabled persons. 

yb by letter (no forms) to the Principal, giving 
a details of educati ualifications and expe- 


erees and copies of two recent testi- 
pons Nay by Tuesday, January 19th, 1954. E6486 





GLANTAWE HOSPITAL 
MANAGEMENT COMMITTEE 


SWANSEA HOSPITAL 





ENGINEER IN CHARGE 


plications are invited for the appointment of 
ENGINEER IN CHARGE at the above hospital. 
Applicants must have served a full apprenticeship in 
mechanical engineering and have a sound knowledge 
of the principle and practice of the efficient operation 
of institutional boiler plants and engineering services 
gee oe must also electrical experience. 

wi 

and building maintenance staffs stationed at the 
above hospital, and will be a for the _— 
tenance the engineering plant and services, 
well as the fabric of the buildings at the above hospital 
and at other hospitals in the Swansea Sub-Group. 
He will be responsible to the Group Engineer and 
work under his direction. 

Possession of one or more of the following qualifi- 
cations is essential :— 

or Ordinary National Certificate or 
Di —, in Mechanical 
i a the valent Nevel nay be ist 
or equi t Nav: 

Salary scale £525 by £20 to £625. 

The appointment is subject to the provisions of the 
National Health Service Superannuation Regula- 
tions, and the passing of a medical examination, and 
is terminable by one month’s notice either way. 

a stating age. training, qualifications 

experience, toge! names of three 
— i. (two Lag myn" should be forwarded to the 
undersi; be received not later than Saturday, 
2nd January, fos4. 


O. C. HOWELLS, Group Secretary, 
Glantawe Hospital Management Committee. 
St. Helen’s Road, Swansea. E6446 





HER MAJESTY’S COLONIAL 
SERVICE 


WAY AND WORKS, 
MALAYAN RAILWAYS 





ENGINEER 





Applications are invited for the following post : 
ENGINEER, Way and Works, Malayan Railways. 
Duties include taking charge of a railway district 
of about 150 miles, with or meng for mainten- 
ance of permanent way, bridges, buildings, and for 
supervision of works within the district. 
Appointment is —— and pensionable, 
subject to i of three-year 
probationary period, with gross emoluments (depend- 
ing on ag-, experience, war service and marital status) 
in the incrementa! range £1218 to £2730 p.a. 
Candidates, who should be between 25 and 35 
lly’ age, must hold a recognised University 


or Diploma in Civil Engineering, carrying 
exemption from, or ionvarke AGE ew 


A.M.LC.E. examination, or be 
must have had experience of civil engineering mabe 
on a railway ; experience of modern methods of 
it way maintenance with flat-bottomed rails 

would be an advantage. 

Full details on ates 

Apply in writing to the Director of Recruitment, 
Colonial Office, Great Senith Street, London, S.W.1, 

giving briefly age, qualifications and experience. 
Mention the reference number CDE wee ~ 








MINISTRY OF SUPPLY 


RESEARCH BRANCH 





ENGINEER, PHYSICIST OR 
MATHEMATICIAN 





Ministry of Supply requires ENGINEER, PHY- 
SICIST or MATHEMATICIAN at Research 
Branch, Tolworth, Surbiton, to work on | design and 
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PUBLIC APPOINTMENTS 


HER MAJESTY’S COLONIAL 
SERVICE 


PUBLIC WORKS DEPARTMENT, CYPRUS 








Apptoctions are invited for the following post : 
ENGINEER, Public Works Department, Cyprus. 

Duties : Supervision of — engineering works, 
particularly buildings. age of sot age 


PUBLIC APPOINTMENTS 


KENT COUNTY COUNCIL 


BUILDINGS DEPARTMENT 





ENGINEERING ASSISTANT (HEATING 
AND MECHANICAL) 





Applications are ge ms, a 
Buildi Department 
ASSISTANT (Heati BY Mechanical at a salary 
in A. P.T. Grades IV-V (£555-£64: 
must have passed Setcinabs A and B of 


ENGIN NOINEERING 





estimates, bills of quantities, 
Director of Public Works or Divisional Engineer. 
Selected candidate will work on construction of 
Nicosia Genera! Hospital in first instance. 

Appointment on contract for 2 years. Salary : 
£1110 p.a. (fixed). Overseas allowance at rate of 
10 per cent of basic salary and temporary variable 
cost-of-living allowance of 12} per cent of basic 
salary is payable. Gratuity on satisfactory comple- 
tion of contract. 

vernment quarters at low rental or allowance 
payable in lieu. Free first-c passages. 

PT andidates must hold a — University 
Degree or —— carrying exemption -—. or 
ewe dn sm inal Parts | and Il of the A.M.I.C.E. 

xXaminations or — > A.M.LC.E. They should have 
had at least two years’ practical experience | of civil 
ing and have knowledge and experience of 
control of building projects. 
Full details available on application. 

Apply in writing to the Director of Recruitment, 
Colonial Office, Great Smith Street, London, S.W.1, 

giving briefly age, qualifications and e > 
Mention the fo number CDE112/1 Ein 





THE BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 





FUEL SECTION OF THE PHYSICS 
DEPARTMENT 





TECHNICAL ASSISTANT 





TECHNICAL ASSISTANT is required by the 
Fuel Section of the Physics Department of the above 
Association. The work will be of a varied and 
interesting nature, and initially will be largely in 
connection with the utilisation, instrumentation and 

of furnaces, and with operational studies 
involving the — = and cooling of steel ingots. 
Location of work mdon, but periodical visits 
will a # to iron and steel works in various parts 
of the country to carry out special investigations. 

Applicants should possess a National or — 
National Certificate in Science or Engineering, In’ 

B.Sc., or equivalent qualification. Time off for any 
for further qualifications will be given. 
according to age, qualifications and experience. 

Written applications, giving full details of age, 
qualifications and experience, and quoting “ Fue” 
should be sent to the Personnel Officer, B.1.S.R.A.,11, 
Park Lane, London, W.1. E6482 





THE PARSONS AND MARINE 
ENGINEERING TURBINE 
RESEARCH AND DEVELOPMENT 
ASSOCIATION (PAMETRADA) 


The Parsons and Marine Engineering Turbine 
R and Di (Pametrada) 
invites ications for the ete vacancies :— 

(1) INSTRUMENT ENGINEERS, to supervise the 
maintenance, calibration and installation of instru- 
ments on research pg ge to advise on means 


measurement choice of instruments. 
(2) MECHANICAL ENGINEER, for research and 
= work on steam and gas turbine com- 


"OE ENGINEERS or SCIENTISTS, for research 
—— and heat transfer. 
na) E ENGINEERS, for design work on steam and 


gas turbine machinery. 

ms) <p ee ENGINEERS, - assist in the 
full-scale testing of steam and gas tur 

Candidates soe dead Gat Up ahve Gah deus 99 yea 
of age and should lerably possess +. Honours 
Degrees, but consideration will also be given to 
experienced men with 

Salaries compare favourably with — in the 
Scientific Civil Service, and there are excellent super- 
annuation and other benefits. 

Apply in writing to Research Director, Pametrada 
Research Station, Wallsend, Northumberland. 











LEYTONSTONE (No. 10) HOSPITAL 
GROUP 





LANGTHORNE HOSPITAL, E.!! 





ASSISTANT ENGINEER 











ASSISTANT ENGINEER required at L horne 
Hospital, 1. The successful candidate will be 
immediately responsible to the E ‘Charge in 


— ‘with _ the Ra pen of 


Candidates must have comp! 
in mechanical or by 7 means acquired 
a sound practica! training in mechanical engineering, 
and in addition have undertaken a course of study in 
the of engineering. Applicants must a 








engineering 
1 and electrical. 
an 





—— of wide range of survey, p 
and printing equipment. Qualifications : “Ist or 
2nd-class Honours Degree or uivalent in an 
appropriate subject, with at least 3 years’ relevant 
post-graduate experience. act ae experience 


desirable. Salary within r. ior Scientific 
Officer (min. age 26), £917-£1075. Women some- 
what less. Appointment unestabli F.S.S.U. 


ns be available.— Application a. ay 
M.L.N A 
26, King Street, London, S.W.1, quoting A1S4(S3A. 





be in possession of an Ordinary National Certificate 

Mechanical ng, which includes heat and 
heat engines as a subject, and preferably has an 
endorsement in the principles of electricity, or alter- 
natively an approved equivalent qualification. It 
will be an if also possess a good 
knowl of building» and repair work. Salary 
scale £475 by £15 to £550 per annum, plus appro- 
priate London weighting.—Application forms from 
the Hospital, a to 





be returned by the th January, 1954. 


mL, examination for Associate Membership of the 
Institution of Heating and Ventilating Engineers and 
have had good experience in the preparation of 

schemes, specifications and estimates for all Classes 
of heating. bot hot and cold water supplies and ventila- 
tion work, The duties will include the preparation 
of drawings, inspection of premises and supervision 
of installation works. 

Applications, on forms obtainable from the County 
Architect, Spri , Maidstone, must be delivered 
to him within ‘ourteen days of the appearance of 
this advertisement. 


W. L. PLATTS, 
Clerk of the County Council. 


County Hall, Maidstone, 
11th December, 1953. E6487 





NATIONAL COAL BOARD 





LONDON MARKETING OFFICE 





SUPERANNUABLE APPOINTMENT 





National Coal Board invite lications for a 
SUPERANNUABLE APPOINT in 
London Spr og te” Salary on appoint- 


ment will be, according to and experi- 
ence, within a a sE by os to oy per annum. 
Candidates should be experienced in combustion 


engineering technique and should have some com- 
mercial experience. Duties will ve visits = 
consumers’ premises for the purpose of advising 
their fuel requirements and —_ having as aed 
to the types of plant i 


age, qualifications and experi- 
ence (with dates), to National Coal Board, Establish- 
aaah (Personnel), Hobart House, Grosvenor Place, 
London, S.W.1, quoting this paper 

envelope TT/7: 723. Original 

be forwarded. Closing date 14th ay, 





ST. PANCRAS BOROUGH COUNCIL 





APPOINTMENT OF ENGINEERING 
ASSISTANT 





appointment in 
_ Salary 
weighting. « 

ates of Institution of 
Civil Engineers or Munici s, or hold 
other suitable qualiiontions. Application forms and 
further particulars from undersigned. Closing date 


org invited for above 
Surveyor’s Dept. 
£710- 785 p.a. (A.P.T. Vil), plus London 
Candidates should a 


2nd January. 
R. C. E. AUSTIN, 
Town Clerk. 
St. Pancras Town Hall, 
Euston Road, N.W.1. E6496 








| EDUCATIONAL | 





A.M.1.MECH.E., B.SC., CITY AND GUILDS, 
postal fe 


144-page —— free 
(Dept. 22), 17, Stratford eon, Leotens, 





UNIVERSITY OF GLASGOW 





FACULTY OF ENGINEERING 





SPECIAL SHORT COURSES 





The University offers the following SPECIAL 
COURSES for Designers and others — or 
Non-Graduate) amen in Mechanical Engineering 


and C oe 
COURSE IN HEAT TRANSFER, 


February Ist to 12th, 1954. 

Calculations in ion, convection and radia- 
tion ; induction and dielectric heating ; design of 
heat exchangers ; 7 oR of boiler furnaces. 

The forenoons will be devoted to lectures and the 
afternoons to experiments, demonstrations and works 
— 

ee, 15 ee Closing date for receipt of appli- 
omen 22nd » 19 
COURSE IN PLASTICITY IN ee 
ENGINEERING DESIGN. 
May 3rd to a 1954, 

Fundamental experimental work on tubes ; 
general elementary ae eon theory ; saplica- 
tions to shrink fits, pressure vessels, com 
members and general mechanical a. Related 
topics : creep in metals, internal damping, photo- 


elasticity. 
The fe will be devoted to lectures and the 
afternoons to experiments, demonstrations, &c. 

Fee, 15 guineas. Closing date for receipt of appli- 
cations 15th April, 1954. 

Applications for admission to either of the above 
courses should be addressed to the undersigned, from 
whom further particulars may be obtained. 


ROBERT T. HUTCHESON, 
Registrar. 


The University, 
Glasgow, W.2. 
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SITUATIONS VACANT 


NOTIFICATION OF 
VACANCIES brag 1952 


The engagement of 
advertisements sia Be wbde thre gh a Late, ey 
of the oe « 2 Se ae 
Agency licant 
inclusive or 8 woman aged 1 18- 59 ir iesivens 


ay om t, is except: 
Provisions of the ification of Vac 4 fom hy 


APPLICANTS ARE ADVISED TO SE 
COPIES, NOT ORIGINALS, OF THiiIR : 
MONIALS UNLESS OTHERWISE RE QU 


A GRADUATE MECHANICAL ENGINEE, 
25-35 years, having a First or ‘co, cond-Clay 

tion for a + Dad gpa a geal i isa 

it on 

carsed with imeeereh ead dovelepana: of prod 

processes. The work is varied and int: esting 

may include liaison with firms through, 

the country. Excellent open for man wig 

initiative and personality. ition is od 

carries a good commen: 
Send full details in “BOX Ne = 
“* The Engineer.” 


A Rennes | FIRM OF PRECISION Eng, 
L MACHINE SHOP SETT!: R, 


NTRE LATHE TURNER for prot: 
PRODUCTION TURNER or PrOtPe wer, 
CAPSTAN 










































or accountancy qualification, topethe 
ustrial for a minimum ¢ 
three Re pen is essential. will be according i 
age ‘and qualifications, but will ot be less less than £10) 
rae come Full details of age, quai, 
and career to date should be sent. ior» 

£3030, “‘ The Engineer.” 
AN AIRCRAFT yp in the North-Wesi nasal 
Sates & their engineering researc 


(a) Two TECHNICIANS are required to operate 
high-altit corde aged and carry out tests on ais 


) . a number of of TECHNICIANS are required fy 





with of hydrauix! 
Sstems, power: and airfran 
Candidates for these vacancies should be of Hi 

Degree had expen 





am 
pep would also = an a oma 
s expected.— 
No. E2985, “ “a 
AN EXPERIENCED FOUNDRY MANAGE! 
required for light, and heavy ferrous and nor- 
ferrous foundry in Leeds district, capacity up » 
400 finished 


castings per month. Experience o/ 
essential. Pension 

Assistance to ae a ace aad if necessary. Ape 
stating age. salary red. , 
No. E018, "The I Engineer.” esa 
ASSISTANT es, B achenct~ nm wanted ta 


in force. 


site supervision on bi eo in South Wales) 
a should phe Oe ge Member 

the Institution of Civil Engineers and shouii 
Possess — eeceae. concrete 


construction of 
Apply by letter ”” with full par- 
culars of ence and salary 
seal to i, +o ge Tritton, 125, Victoria 
Street, S.W.1 E6519 4) 
ASSISTANT DRAUGHTSMAN ey = for 
not 













—s @ man with civil 
lant Locality near 


er 
full ty 
No. xis gn fal paricaly an 
ASSISTANT WORKS MANAGER ye ¥ 
Midlands. 









engineering company Age 35/45, 
with a thorough : Of batch production andi 
wide know! operations. Applicat 
must be fully conversant with piecework and have 
proved ability in yee relations, 
The position is p sive and offers exception 
Opportunities of advancement. 


and —s in full._—BOX No. 
Engineer. 





BRITISH TITAN PRODUCTS 
COMPANY, LIMITED, 


a a 


Grimsby facto: 
AN EXPERIENCED "ENGINEER 
for large Steam-Raising Plant. i 
t on age, qualifications and 
ex; Staff bonus and superannuation 
i forms may be obtained 
from the of the Company, Kronos 


House, Coppergate, York. E6525 1% 





BLAW KNOX, LTD., Rochester, require expe! 
enced Jig and Tool Draughtsman and experience!) 
Pilate Shop Rate ae tal Personnel ry 
Esplanade, Rochester, E649 
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Insignia Award in Technology 


ABOUT a year ago, the Insignia Award in 

Technology was established by the council of the 
City and Guilds of London Institute to provide 
a high qualification for persons in industry whose 
initial training was based primarily upon practical 
experience combined with theoretical study and 
who, having gained appropriate City and Guilds’ 
certificates as craftsmen or -technicians, have 
now advanced in their industry by a combination 
of progressive experience and further study. A 
candidate upon whom “ the City and Guilds of 
London Institute’s Insignia Award in Tech- 
nology” is conferred will receive a warrant 
specifying the section of industry and the branch 
of technology in which his knowledge and skill 
are recognised, and under the Institute’s Royal 
Charter he will be authorised to use the insignia 
letters “C.G.LA.” A_ register of insignia 
awards will be maintained by the Institute. The 
regulations state that a candidate must be at 
least thirty years of age and be sponsored by 
three referees of appropriate standing. He must 
have been apprenticed or otherwise suitably 
trained in his industry, he must hold relevant 
full technological certificates of the Institute, and 
have had a minimum of seven years’ progressive 
experience in his industry. He is then required 
to write a thesis of some 10,000 to 20,000 words 
on a technological topic associated with his work, 
which must show that the candidate is acquainted 
with the current practice and problems of his 
industry at technological level. Finally, if this 
thesis is reported upon satisfactorily by the 
assessor appointed by the Institute, the candidate 
is required to appear for interview before an 
ad hoc panel nominated by the Institute. The 
Insignia Award Committee, on the recommenda- 
tion of the panel, will then make its final decision 
as to the award, subject to ratification by the 
council of the Institute. There is no special time- 
table involved in the scheme, each candidate 
being considered as a separate case. The 
Institute has explained that candidates are con- 
sidered in five broad industrial groups, namely : 
chemical industries, constructional industries, 
electrical industries, mechanical industries, and 
textile industries. A committee includes two 
representatives from each of these sections of 
industry, together with co-opted members. The 
committee thus offers a collective guarantee to 
industry that the standards of the award will be 
kept at a level consonant with the high aims and 
purpose of the council. Considerable formal 
and informal contact has been established with 
a number of professional and industrial bodies 
and with responsible individual members of 
industry, who have helped in enlisting the aid of 
experts in the role of external assessors and 
members of the interviewing panels. A copy of 
the regulations governing the award, together 
with notes for the guidance of candidates, can be 
obtained on application to the Department of 
Technology (I.A.), City and Guilds of London 
Institute, 31, Brechin Place, London, S.W.7. 


Credit Facilities for Shipbuilding 

IN the House of Commons, on Thursday of 
last week, the Chancellor of the Exchequer was 
asked if he would make a statement on the credit 
facilities available for the building of new 
ships in the United Kingdom. In reply to 
the question, Mr. Butler stated that credit 
facilities mentioned were not confined to banks, 
and went on to say that inquiries had been made 
recently into the position with regard to the 
terms of repayment under which advances had 
been made in the past for this and other purposes. 
The investigations, he said, had revealed that 
the arrangements at present stipulated for the 
refunding of loans call for some measure of 
adjustment. Mr. Butler announced that, conse- 
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quent upon the result of the inquiries, he had 
decided that the general arrangements, which had 
been in operation since December, 1951, for the 
examination of bank advances referred to the 
Capital Issues Committee, should be revised. 
As usual, the Committee would give consideration 
to the purpose of the bank advances brought to 
its notice, but in future, he said, it would be a 
general rule that the period and terms of repay- 
ment of any borrowing for such purposes would be 
a matter which would only be the concern of the 
bank and its customer. In making this statement 
the Chancellor of the Exchequer said he felt 
confident that the sound financial principles, 
upon which the Capital Issues Committee based 
its stipulations, would be observed by the banks 
when settling terms for the granting of credit. 
With particular reference to shipbuilding, Mr. 
Butler thought that it would be consistent, with 
the principles already mentioned, for the banks, 
at their own discretion, to grant credit facilities 
upon terms conditioned by the special needs of 
the shipbuilding industry. 


The British Productivity Council 

AT a meeting of the British Productivity 
Council in London last week, Mr. Tom William- 
son was elected chairman of the council in succes- 
sion to Lord Bennett of Edgbaston, who had com- 
pleted a year in office. At the same meeting, 
Sir Ewart Smith was elected deputy chairman in 
succession to Sir Lincoln Evans. Lord Bennett 
will remain a member of the council, but Sir 
Lincoln Evans, who earlier this ‘year was 
appointed vice-chairman of the Iron and Steel 
Board, has resigned on relinquishing the appoint- 
ment of general secretary of the Iron and Steel 
Trades Confederation. Sir Andrew Naesmith, 
who was also appointed to the Iron and Steel 
Board, has also resigned from the council. 
To fill the vacancies on the council the T.U.C. 
nominated Mr. W. L. Heywood, general secretary 
of the National Union of Dyers, Bleachers and 
Textile Workers, and Mr. L. T. Wright, general 
secretary of the Amalgamated Weavers’ Union. 
Since the council announced last March that it 
proposed to promote the formation of Local 
Productivity Committees, seventy-eight com- 
mittees have been formed, and it is also arranging 
a series of ‘‘ Work Study Weeks ” in industrial 
centres. 


Railway Accidents in 1952 


THE report to the Minister of Transport and 
Civil Aviation upon the accidents which occurred 
on the railways of Great Britain during the year 
1952 has just been published. In this report, 
made by Lieut-Colonel G. R. S. Wilson, it is 
shown that the total number of passengers, 
railway servants and other persons killed during 
the year under review was 415, and the total 
number of injured was 26,114. The accidents 
are grouped under three headings—train 
accidents, movement accidents and non-move- 
ment accidents. Under the heading of train 
accidents it is stated that the number reported 
totalled 1243, and although the total showed a 
substantial reduction on the previous year 
there was a heavy increase in the number of 
casualties. Of the 133 persons killed in train 
accidents 108 passengers and four railway 
servants lost their lives in the Harrow collision. 
Only three passengers were among the twenty- 
one fatalities in nineteen other train accidents 
during the year. In movement accidents, which 
accounted for the deaths of forty-one passengers 
and injuries to a further 4355, the principal 
causes were misadventure and carelessness and 
misconduct on the part of the passengers them- 
selves. Movement accidents also caused the 
deaths of 171 railway servants and injuries to 
2359. Non-movement accidents caused the 





deaths of 


twenty railway 
servants and six other persons. The primary 
cause of the 1243 train accidents during 1952 
is attributed to human failure on the part of the 
operating staff. 


three passengers, 


Pollution of the Thames 


THE Minister of Housing and Local Govern- 
ment, Mr. Harold Macmillan, was questioned in 
Parliament last week about the research work 
which had to be undertaken into the problem of 
the nuisance caused to large numbers of people 
by effluvia from the River Thames. In his 
reply, the Minister said that the extensive 
research, which was still in progress, covered 
such matters as the quantities, temperature and 
chemical and biological condition, at various 
points and times, of the estuary water itself 
and of the discharges into it. The study included 
also the nature and behaviour of bottom mud 
and suspended solids, the volume and movement 
of liquid within the estuary, and the interactions 
of these and other factors as affecting the pro- 
duction, oxidation, solution and release of 
hydrogen sulphide. Mr. Macmillan explained 
that much of the work was fundamental research, 
which was now being undertaken for the first 
time, and the results, he thought, should be of 
considerable use in relation not only to the 
Thames, but also to other estuaries. It was 
already accepted, however, the Minister added, 
that a major cause of the complaints about the 
lower reaches of the Thames was the need to 
improve the purification of London’s sewage. 


Construction of New Roads 


IN the House of Commons, on Friday last, 
December 18th, there was an adjournment 
debate, during which the construction and 
improvement of the. country’s roads was dis- 
cussed. It may be recalled that Mr. Lennox 
Boyd, Minister of Transport and Civil Aviation, 
made a statement about the Government’s plans 
for expenditure on the roads during the next few 
years, in the House on December 15th. These 
proposals have been criticised as inadequate in 
various quarters, and it was with this point that 
much of the debate was concerned. Mr. Ellis 
Smith, who opened the debate, said that he 
challenged fundamentally the Government’s 
policy on the roads. He pleaded particularly 
for the industrial areas, and said that fundamental 
action was required if road accidents were to be 
reduced, if people were to be transported from 
their homes to their work as quickly as possible, 
and if freight were to be carried on the roads as 
efficiently and cheaply as possible. Mr. Ellis 
Smith asked for a large loan to finance the con- 
struction of the national motor roads. He 
suggested that the Minister of Transport should 
use his energy for the purpose of applying to the 
construction of roads in peacetime that dynamism 
which was shown in wartime in constructing 
aerodromes and airfields. The urgéncy of various 
specific proposals for improved road com- 
munications in different parts of the country was 
discussed by speakers during the debate. In his 
reply, Mr. Lennox Boyd pointed out that it was 
necessary to look at the picture as a whole, and 
that the utmost economy was still needed in the 
national finances. Since the Budget of 1947, he 
said, there had been virtually no money whatever 
allowed for new construction; at least that 
freezing in the field of new construction had been 
broken. He did not think that local authorities 
themselves had adequate skilled manpower to 
deal with a much more ambitious programme 
than the one contemplated. The Government 
had committed itself to spend £19,000,000 on 
new construction in the year ahead, he said, and 
£50,000,000 in the next three years. 
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Mahanadi Valley Development 


( By our Indian Correspondent ) 
No. II—HIRAKUD DAM PROJECT 
(Concluded from page 805, December 18th) 


The integrated development of the Mahanadi Valley comprises the construction of 
three dams at Hirakud, Tikarpara and Naraj, each with its own canal systems and 
hydro-electric installations. At present the first of these is in execution and, when 


completed, will be operated as an independent unit. 


It is here described. All the 


three can, in fact, be considered separately, although for a fuller realisation of the 
valley’s water resources, they will have to be operated as forming an integral part of 


the hydro power system. 


HE Hirakud site was selected as that 

upon which to start work, as it is upper- 
most on the river and also because the con- 
struction requirements are somewhat simpler 
than the other two. The project, begun in 
1948, will not be fully completed until 1971, 
but the first stage involving an expenditure of 
Rs. 67-43 crores (£50-57 million) out of the 
total of Rs. 92-08 crores (£69,000,000) for 
the entire project, is scheduled for completion 
by 1956. 

The works under this project comprise :— 

(1) A main storage dam (gross storage 
6-75 million acre-feet) across the river at 
Hirakud, approximately 9 miles upstream of 
Sambalpur town (Fig. 6) ; 

(2) A power house at the main dam and a 
second power house at the toe of the sub- 
sidiary dam ; the subsidiary dam forms a 
forebay at the end of a power channel carry- 
ing the tail waters of the power house at the 
main dam ; and 

(3) Irrigation canals. 


THE DAM AND THE RESERVOIR 


At the site where the dam is now being 
constructed the river is about 1-5 miles wide. 
The river bed is shallow and has vertical clay 
banks about 10ft to 13ft high. Water flows 
through several thin streamlets separated by 
wide rock outcrops. There is also a wide 
alluvial stretch occurring as an island within 
the river bed. Although the site is not an 
ideal one for the construction of a dam, “‘ it is 
the only site available within a reasonable 
distance and cannot be avoided.” 

The main dam is 15,748ft long ; 3840ft is 
of concrete and the rest of earth. The con- 
crete structure (Figs. 9 and 10) is a straight 
massive gravity dam and the earth portion is 
a zoned rolled fill dam (Figs. 8 and 11). The 
river bed at the site is divided into twochannels 
by the Hirakud island, and the concrete dam 
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Fig. 5—Section Through Generator No. 2 






will be in two portions, the one across 
the left channel being 1640ft long and the 
other 2200ft long 
across the right chan- 
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twenty-four undersluices and thirteen crest 
bays of the same dimensions as in the left 
spillway portion. 

The maximum height of the dam will be 
167ft for the concrete dam and 195ft for the 
earth dam. With the maximum water levye| 
at RL. 630, the storage capacity of the reser. 
voir is 6-75 million acre-feet, of which 
2-24 million acre-feet is dead storage. The 
reservoir when full will cover an area of 
216,000 acres with a shore line of 155 miles. 
The question of storage in a valley as flat 
as at Hirakud raises a number of problems, 
such as the extent of submergence and the 
cost of resettlement. It is computed that 
flood control alone will take up 3-42 million 
acre-feet and silt reserve will require another 





nel. The earth dam 
will also be in two 
parts, the left section 
being 4440ft long and 
the island section be- 
tween the two parts of 
the concrete dam being 
7468ft long. In ad- 
dition to the main 
earth dam there will 
be 67,775ft length of 
earth dykes, also of 
zoned rolled-fill type, 
of which just under a 
half will be on the left 
flank and the rest on 
the right flank. A 25ft 
wide roadway will be 
provided for the full 
length of the main 
earth dam and dykes. 
The left channel con- 
crete dam will bean all- 
spillway one and will 
have forty  under- 
sluices, 12ft high by 
20ft 4in wide and 
twenty-one 5ift wide 
crest bays controlled 
by 20ft high radial 
gates. The right chan- 
nel concrete dam will 


(Gravity) Irrigation Canal 


include the spillway - 
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and power sections, 
and there is provision 
for future incorpor- 
ation of a navigation 


lock. This right spill- “See eee ae 
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Fig. 6—The Hirakud Project as a Whole 
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1:20 million acre-feet. Fortunately, after 
the floods are over there is enough water to 
fill the reservoir for the purposes of power 
generation. Therefore the entire capacity 
reserved for flood absorption can be safely 
filled up after the floods, i.e. in late Sep- 
tember. The hydrograph further shows that 
there is always more than enough water in 
the river in late September and throughout 
October to fill the reservoir even in the worst 
year. Thus the entire live storage capacity 
of the reservoir including that reserved for 
flood absorption will be available each year 
for use in irrigation and power generation. 
Silt observations at Hirakud were started 
in 1946. Silt charge during the period October 
to February, i.e. after the monsoon, is 
negligible, but it is considerable during the 
monsoon months. A quantitative indication 
is not yet available, but a fairly accurate 
estimate based on the analogy of similar 
catchments elsewhere in India reveals that 
“the annual rate of silt carried by the river 
from 32,200 square miles of the Mahanadi 
catchment above Hirakud would not exceed 
24,000 acre-feet.” Provision will therefore 
be made for sluices at bed level capable of 
carrying the bulk of the flood waters. The 
live storage being only 9 per cent of the mean 
annual run-off, the total silt trapped in the 
reservoir would seem to work out at about 
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Fig. 8—Left Concrete Dam Under Construction 
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Fig. 9—Cross Section of Earth Dam Founded on River Bottom Material 


2000 acre-feet on a proportionate basis. 
Actually it will be far more, and it is esti- 
mated that on the basis of an annual silt 
yield of about 10,000 acre-feet it will take 
about 150 years to fill up the dead storage 
capacity up to level RL. 590. 


IRRIGATION AND POWER 


The project was first conceived as a multi- 
purpose project with an emphasis on flood 
control. But owing to the continued shortage 
of food grains in the country and the resulting 
bias of the Government’s first five-year plan 
towards agriculture (THE ENGINEER, January 
23, 1953), the order of priorities had to be 
revised in favour of irrigation with the result 
that many of the schemes envisaged at the 
start had to be postponed. The order of 
priorities is now as follows : (1) irrigation, 
(2) flood control, (3) power, (4) navigation. 

There is already in existence an old irriga- 
tion system in the delta area which, owing to 
its inefficiency and age, is reported to be 
costing the authorities a net loss of about 
£50,000 per year. The project will provide 
irrigation facilities in the upper districts of 
the valley and improve irrigation of existing 
canals in the delta area and will extend 
facilities to higher patches by lift irrigation. 
The area commanded for irrigation is esti- 
mated at 1-929 million acres, of which 
1-138 million will be in the delta area and 
the rest in Sambalpur district. There are 
two main canals taking off from the reservoir, 
the left being mainly a flow canal serving the 
Sambalpur district and the right, also a flow 
canal, serving a lift canal. It is estimated 
that about 735,000 tons of additional food 
grains and 297,000 tons of sugar cane will be 
produced annually, the total being valued at 
about Rs. 17 crores (£12-75 million). The 





importance of this production can be gauged 
from the fact that the food grains alone 
account for a tenth of the country’s present 
annual deficit of about 7,000,000 tons. 

The secondary dam, which was to head up 
the tail waters of the main power station, has 
now been postponed along with the 10-mile 
long power canal leading to it. The power 
station at the main dam is designed for the 
ultimate installation of seven generating sets. 
Initially, two sets each of 37,500kW and two 


Programme for Hirakud Dam Project 











Stage Completion Item Cost 
Stage I, part A ...| Upto 1956 | Main dam and - roll power house for four units and transmission lines ; canall Rs. 61 crores 
system in Sambal 
StageI,partB ...| 1956-1961 Additional two cai ia in power house No. | ; additional canal system | Rs. 11 crores 
Stagell,partA .... 1961-1966 Subsidiary dam and —_—* house . 5 dees Mid tae, “Fdetow cade Rs. 17 crores 
Stage II, part B “a The rest... .. P Rs. 3 crores 


1966-1971 





(Nore.—Rs.*1 ‘crore= £750,000). 





Fig. 10—Concreting the Left Flank Wall 
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Fig. 11—Excavation of Cut-off Trench for Earth Dam 


sets each of 24,000kW are to be installed, and 
these are already on order. Later on, three 
more sets of 37,500kW wili be installed, 
bringing the total installed capacity to 
235,500kW. The firm capacity will, how- 
ever, only be 123,000kW, consisting of two 
24,000kW and two 37,500kW sets. Of the 
remaining three, one will serve as a standby 
and the other two to deliver secondary power 
during monsoon. 

The power station at the subsidiary dam, 
temporarily postponed, is designed to have 
four main generating units, each rated at 
24,000kW, the turbines being rated at 
34,100 b.h.p. at 75ft head. Power from both 
the stations will be transmitted to Cuttack, 
capital of Orissa, through a 132kV single- 
circuit line and also supplied to aluminium, 
ferro-manganese and steel industries to be set 
up in the state in the near future. 

A general plan of the power station is 
given in Fig. 7. The station is divided into a 
number of bays. Starting with the 100ft long 
service bay at the right-hand end, the initial 
construction of the station will be limited 
to five bays. Ultimately it will have eight 
bays in all—seven bays for the seven generat- 
ing units and one service bay. The generating 
sets Nos. I- and II, housed in the bays 
adjacent to the service bay, will be 37,500kW 
feathering propeller type, Kaplan turbine- 
driven units, manufactured by the English 
Electric Company, Ltd. The next bays will 
house two 24,000kW generators, driven by 
Francis turbines. The turbines are being 
manufactured by J. M. Voith and the genera- 
tors by Siemens Schuckert Werke. The 
Kaplan turbines are rated at 52,000 b.h.p. 
and the Francis turbines at 34,500 b.h.p. The 
remaining three bays will house 37,500kW 
units, but these will not be required for some 
time. Fig. 5 shows the section through the 
second 37,500kW unit. 


CosT AND PROGRESS 


The estimated cost of the entire project is 
Rs. 92-08 crores, but as the demand for power 
is not likely to develop immediately, the 
phasing of the programme of construction 
and expenditure is spread over twenty years. 
The stages as accepted by the Hirakud 
Advisory Committee are as shown in the 
table on page 831. 


Work on the dam proper was begun in 
1948 and is proceeding well. The work, 
however, has suffered on account of financial 
stringency and also inexperience in executing 
a project of this magnitude. The project has 
been revised several times and has come in for 
a lot of criticism, resulting in the appointment 
of an inquiry commission, whose latest 
report now approved by the Advisory Com- 
mittee forms the basis of the new revised 
programme. It is now believed that teething 
troubles are over and that, barring major 
breakdowns, a steady progress will be main- 
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tained in future. Already a new cement 
factory with a capacity of 150,000 tons of 
cement per year has gone into production and 
is expected to facilitate the construction of 
the concrete dam and other concrete works. 
Most of the earth-moving machinery is now 
on site, and attempts are being made to 
obtain more through the offices of the T.C.A. 
A fully equipped workshop has been estah- 
lished and is manufacturing such items «s 
sheep’s foot rollers, 3-cubic-yard concreie 
buckets, belt conveyors and screens. A batch:- 
ing plant with a capacity of 60,000 cubic feet 
per day has been installed and another one 
with a capacity of 40,000 cubic feet per 
day capacity is being erected. However, 
although the difficulties due to inadequacy of 
heavy machinery are slowly being overcome, 
the latest progress report makes a pointed 
reference to another grave handicap—the 
shortage of qualified and experienced men. 
The report says: ‘‘ The mechanical officers 
on this project, both executive and assistant 
engineers, are leaving the project to take up 
appointments on other jobs on higher salary. 
This drift is seriously affecting the progress 
... and, unless checked in time, the work is 
bound to suffer.” 

The following table sums up the progress 
position up to June 30, 1953 :— 




















Estimated Completed |Work done 
Item quantity, quantity, per cent. 
cubic feet cubic feet 
Concrete dam : 
Excavation, common} 23,274,000 20,337,000 87 
and rock 
Concreting and ma-| 39,500,000 8,355,928 21-2 
sonry 
Earth dam : 
Excavation . ...| 11,700,000 8,050,000 68-5 
Earthwork ss» «ee | 460,400,000 | 130,486,000 28-2 
Rockfillriprap... ... 47,260,000 17,452,000 36-9 
Dykes : 
Earthwork see eee} 256,163,000 90,244,000 35-2 
Stone protection 29,519,000 9,630,322 32-2 
nals : 
— main) 499,685,000 | 311,850,000 | 62:4 
canals 
Earthwork, distribu-| 260,000,000 | 48,707,000 | 18-7 
taries 





Problems of Aircraft Production 


; ~ second conference to be arranged by the 
Institution of Production Engineers on Prob- 
lems of Aircraft Production was held last Friday 
and Saturday at the University of Southampton, 
Highfield, Southampton. Like the first con- 
ference, which was held last year, its object was 
to bring together the designers the production 
engineers and the users in order that their 
requirements which are so often incompatible 
could be reconciled. 

In the afternoon session, Friday, December 
18th, the problems discussed were those of the 
airframe designer on a theme entitled “‘ The 
Trend of Design,” following a paper by D. 
Keith-Lucas, chief designer of Short Brothers 
and Harland, Ltd. After tea the evening session 
was devoted to a theme “ Production Problems 
Arising from the Trend of Design,” in which 
two papers were presented for discussion and 
abstracts of one of them are reproduced below. 

The conference was concluded on Saturday 
morning with a discussion on “The User 
Problems Affecting the Industry,” in which the 
principal speakers were Air Marshal Sir R. 
Owen Jones, Controller of Engineering and 
Equipment, Air Ministry, and B. S. Shenstone, 
chief engineer, British European Airways Cor- 
poration. The conference was summed up by 
Sir Frederick Handley Page. 

The following abstract is from the paper 
entitled “‘Cheaper Machining Methods,” by 
G. H. Dowty, chairman and managing director, 
Dowty Equipment, Ltd. 





The challenge which we now have to face is 
that of cheaper machining methods. It should be 
possible to adapt the ease, cheapness and 


versatility of the router technique to the problems 
of skin milling. The chief trouble in this case is 
one of obtaining an increase in accuracy, for 
skin thickness limits, at least as small as those 
which obtain on rolled plate, have to be main- 
tained. I will show some slides later which 
illustrate possibilities in the use of the router 
technique for skin milling. 

The production engineer must look far enough 
ahead to ensure that the tools necessary for any 
particular job are available in the factory in 
time to meet production requirements. In the 
case of the new techniques capital outlay can 
be very large. 

This places the engineer in a difficult position, 
in that it is possible that the design requirements 
which we are discussing may last for a very short 
time only, and then be superseded by some turn 
of events entirely beyond his control. 

What I have especially in mind is this: 
America is producing large skin milling machines 
for the purpose of manufacturing integrally 
machined sections. Some of these machines cost 
around £100,000 to £150,000. 

In order to meet an aircraft production pro- 
gramme, two or even more of these machines 
might be necessary. Such a capital outlay for 
short-term production, which might end as soon 
as the increase in aircraft speeds makes it neces- 
sary to change to steel or titanium, poses a 
problem. 

This is one of the difficulties facing the produc- 
tion engineer who has to recommend large capital 
expenditure on plant, knowing that design trend 
is not completely stabilised. However, the 
machining of integrally stiffened skins and large 
forgings is with us for the next breed of aircraft, 
and methods must be found which will enable 
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us to produce them. I believe that some simple 
solution will be found. 


PROBLEMS INVOLVED—MACHINES 


The decrease in the thickness of wing sections, 
combined with the severe stresses imposed on 
aircraft in supersonic flight, has made the heavy 
structural member indispensable. A member 
which is made in one piece is stronger and lighter 
than one fashioned from an assembly of many 
pieces, whilst, because of its better grain flow, a 
forged member is stronger than one machined 
from a solid billet. 

The trend is towards the use of large one-piece 
members, machined to close tolerances to con- 
serve weight. We are, at the present time, tending 
to spend too long in cutting these members from 
solid billets of material. Much of this time 
could be saved if a really large forging press were 
available to the industry. It is possible for us to 
produce a limited quantity of aircraft from 
components machined from solid slabs of light 
alloy, weighing a ton or more, but large-scale 
production cannot be sustained in this way. 

If the large forging press were available, design 
technique would immediately avail itself of it, 
because of the benefits to be gained from the 
higher strength which results from correct grain 
flows, and the reduction of heat-treatment 
problems. Designers are unwilling to create 
designs calling for large forgings unless the 
capacity exists to make them. Conversely, 
industry waits for the need to be created before 
provisioning the tools to satisfy that need. This 
vicious circle must somehow be broken. 


LARGE FORGING PRESSES 

The American aircraft industry has laid down 
an extensive programme for the manufacture 
of large forging presses. The large forging press 
was first used as a production tool by the German 
aircraft industry during the last war. A press of 
15,000 tons capacity was in use before the war, 
and eventually they constructed one of 33,000 
tons capacity. 

At the end of the war the Americans were able 
to secure the German press of 15,000 tons, 
whilst the 33,000-ton press was seized by the 
Russians. The American programme caters 
for further presses of 35,000 tons and 50,000 tons 
capacity. In this country, we have no forging 
press as large as those in America, and, so far 
as I know, bigger ones are not projected. This 
seriously limits the size of forgings which can 
be produced, and makes it necessary for us to 
machine our large components from extremely 
large billets of light alloy. This wastes both 
material and machine capacity, and if the present 
trend in design continues, it is imperative that 
we have presses installed in this country of not 
less than 35,000 tons capacity, and, better still, 
of 50,000 tons. 

In order to obtain the maximum advantage 
from the use of large forging presses, a forging 
technique should be developed, capable of pro- 
ducing “close to limit” forgings, having the 
minimum amount of material to machine off to 
produce the finished component. This technique 
will necessitate the use of a succession of pro- 
gressive dies to produce the forging, each die 
bringing the material nearer to the required form. 

It may be that the production capacity of the 
forging presses will not enable us to exploit this 
technique to the full, but an endeavour should 
be made to do this on the most complicated 
parts. Because of the necessity to use a close 
weight control on all aircraft parts, it has been 
found necessary to machine most components 
all over, as the limits on forgings give a wide 
variation on the finished weight of the component 
if this is not done. 

This is a forging manufacturer’s problem, 
and it is aggravated by the fact that quantities 
of an individual forging are comparatively 
small. This means that the forging manufacturer 
must have a large tool room, with costly die 
sinking equipment. As he usually sells his 
products by weight, it will be difficult to sell him 
the idea of “ close to limit ” forgings on a small 
forging programme. 

However, from a national point of view, it 
would be far better if the copy mills, which 
are now employed in the aircraft industry for 
component machining, and, in so doing, making 
tons of light alloy swarf, were to be employed in 
making the dies for the forging presses. 
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Having once made the dies, all the necessary 
heavy machining on the components would be 
largely eliminated, and the result would be a 
great saving in man-hours. 

The forging press and its ancillary equipment 
is extremely costly. The American forging press 
of 35,000 tons capacity weighs approximately 
9000 tons, and measures 108ft overall. I am 
informed that the cost of such a press is about 
£250 per ton, which means that total cost would 
be around £2,250,000. 

This would not represent the total expenditure 
involved, as the press has to be housed, served 
by furnaces, heat-treatment plant and other 
ancillaries. The saving in machine-hours which 
result from production of “close to limit” 
forgings is vitally necessary to render the expendi- 
ture of such vast sums economic. 


Copy MACHINING 


Copy machining has, of recent years, become 
the best tool in the hands of the production 
engineer, both for milling and turning. Such 
machines are being increasingly developed, and 
the end may well be the completely automatic 
factory. Copy machines are to-day largely 
hydraulic, but a few are controlled electronically. 
Electronics may, in the future, allow a machine 
operation to be controlled by magnetic tape, 
punched cards, or even by a computor which 
is continually working out the position of the 
cutter from drawing ordinates. There is a wide 
field for research here. 

In the machining of such components as 
fuselage frames, wing ribs, &c., from large 
forgings, or even from billets, there are problems 
involved which, at the moment, cannot be met 
by existing copy mill techniques. Not only is 
it necessary to control the cutter around 360 deg. 
in the flat plane, combined with control in the 
vertical direction, but it is also necessary to 
control the cutter on its axis, in order to provide 
the machining of external and internal bevels. 

This means machine control in three dimen- 
sions, combined with axial control of the cuttey 
head in the two vertical planes. I believe that 
no such machine has yet been built. An American 
tool firm is building such a machine, which they 
call the variable axis (‘‘ Variax ’’) with copy 
control in each of these five movements. 

At the present moment it is intended that this 
machine shall be controlled by steel templates 
and electronic tracers. Its capacity will enable 
it to machine a component up to 12ft long and 
3ft wide. It is the manufacturer’s intention to 
develop this machine so as to make the use of 
templates unnecessary. Numerical information 
will be fed into a computing device, which will 
produce a punched tape. This is later trans- 
ferred to a magnetic tape, which will be used to 
control the movements of the machine to produce 
the finished form on the component. 

This machine will reduce the number of tools 
required to produce a machined part to the 
minimum. It will be extremely flexible as new 
instructions to the machine, in the form of 
magnetic tape, can be quickly and easily pro- 
duced. The machine will have an electronic 
memory, and instructions, which may be fed 
into the machine by hand, template or from 
numerical information, will be recorded on a 
tape which can afterwards be “ played back ” 
to reproduce exactly the required movements 
of the machine. For the machining of bevelled 
and angled machine parts, I believe that this 
type of machine will be the most simple which 
can be used. 


SKIN MILLING 


With regard to the specialised machine tool 
which will be necessary to provide for the purpose 
of skin milling, the case is somewhat different. 
The problem is twofold: first, technical, i.e. 
ways and means, and then quantitative ; the 
provision of a sufficient number of machine- 
hours to produce the programme. 

At the moment the integral milling trend in 
America seems to be towards the production of 
skins having stiffeners which are parallel to one 
another. On the other hand, the trend in this 
country calls for a wide variation of reliefs, 
stiffeners and rebates. Most designers have a 
different approach to the integral technique, 
and what is required is a machine, fitted with 
both vertical and horizontal milling heads, 
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capable of copy milling in three dimensions. At 
the present, the choice of large machines to do 
this function is extremely limited. I know of no 
one machine that will machine skins with con- 
verging integral stiffeners, combined with a 
tapering basic skin, pockets forming thickness 
reliefs on the least highly stressed parts of the 
skin and all manner of rebates. 

A good deal of experience has been gained 
in the holding of sheet metal while it is being 
machined. The most usual method is to hold 
it on to a surface by air pressure by the use of a 
vacuum chuck. A vacuum chuck is a machined 
surface, bearing a seal around its outer edge, 
and provided with means whereby the air can 
be withdrawn from underneath any sheet of 
metal placed on the top surface. Excellent 
vacuum pumps are now available, and they 
are both reliable and cheap. A reservoir should 
always be interposed between the vacuum and 
the chuck, as, in order to pull the sheet into 
contact with a chuck surface, it is necessary to 
provide a sudden surge of variation of pressures. 
This is obtained by exhausting the reservoir by 
the vacuum pump and suddenly opening the 
valve connecting the reservoir to the vacuum 
chuck. Sheets which are slightly distorted can 
be pulled into perfect contact with the vacuum 
chucks by the use of this technique. 

With the continuation of the integral tech- 
nique, development will take place along the 
lines of the American skin milling machines, 
which will result in a reduction of their cost and 
increase their range and versatility. 

If the integral technique is carried to its logical 
conclusion, whereby a wing is formed in two 
halves from large forgings or solid billets, then 
another type of machine will be needed. This 
will be required to machine the external contours 
of wing surfaces. In this case the cutter must 
be presented tangentially to the surface of the 
material in order to generate the aerofoil curve. 

I envisage such a machine as having two 
tables, one at either side of the machine, at the 
centre of which is a moving carriage containing 
the cutter head and the tracing mechanism. On 
the rear table will be mounted the, master form, 
over which the tracer will operate and control 
the cutter which machines the component 
mounted on the worktable at the front of the 
machine. There are a number of variations of 
this machine being developed at the present time 
by several firms. 


FUTURE DEVELOPMENTS 


The continuing developments of the technique 
of machine control from numerical information 
will almost certainly extend to such a machine 
for the machining of external contours. The 
cutter head will follow a path determined by a 
computor, which works out its position from 
X and Y ordinates. I also believe that further 
simplification of skin milling machines will 
take place as development progresses, in so far 
as it will be possible to machine rebates, reliefs, 
integral stiffening, and so on, direct from a 
drawing, by using an electronic eye. 

With the inevitable introduction of steel into 
the manufacture of airframes, problems will 
arise in the machining of high-tensile steels. In 
order to achieve the best strength/weight ratio, 
these steels will be in the neighbourhood of 100 
tons tensile. 

Here the problem lies in the provision of 
cutters, in increasing cutter life, and in decreasing 
the cutting time. Because of the extreme tough- 
ness of the steel the finish obtained is generally 
poor. However, such steels are notch sensitive, 
and a fine finish must be obtained to remove 
stress raisers. There is immediate need for an 
investigation into the machining of high-tensile 
steels. The use of carbon dioxide as a cutter 
coolant may increase the cutter life and improve 
the finish. The Americans have used high- 
pressure oil jets at the cutting edge. 


FINISHING OF COMPONENTS 


The high strength light alloys which we are 
now using are extremely notch sensitive, and 
it is therefore necessary to produce components 
with surfaces free from machine marks and 
scratches. 

Formerly, components were finished by hand 
dressing and the use of power tools, in the form 
of flexible polishing equipment and polishing 
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LOAD TEST PLANT FOR LARGE ALTERNATORS 


Fig. 3—Interior of Test Substation 
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lathes. Such methods were extremely costly in 
man-hours, and it became necessary to find other 
methods. A solution lay in the use of the 
barrelling technique. By this method the com- 
ponents are placed in a large rubber-lined, cast 
iron or welded drum, together with limestone 
chippings, water and a foaming agent. The drum 
is then rotated for a period of hours, during 
which time the surface is worked upon by the 
chippings as they pass to and fro across the 
components. All machine marks are removed 
and a finish, better than 14 micro-inches, is 
consistently obtained. 

Components are now barrelled six at a time, 
and the process is completed in twelve hours. 
It must be remembered that this is an entirely 
mechanical process, in which no operator is 
involved during the time that the machine is 
working. Some 500 of the smaller components 
can be placed in the barrel at the same time, and 
the time taken to finish them is five hours. 

Another method of removing such marks on 
components is by the vapour blast process. In 
this machine the components are subjected to a 
jet of water under pressure, into which is injected 
fine abrasive particles by means of compressed 
air. The jet can be manipulated by means of a 
gun held by an operator, and any portion of the 
component can be worked upon to a greater 
or lesser extent, according to the basic surface 
finish. The finish obtained by this process is 
not so fine as that obtained by barrelling ; it 
is around 40 micro-inches, but fatigue specimens 
indicate that a satisfactory reduction in notch 
sensitivity is obtained. 

The steel fittings which we use to-day are of 
90 tons tensile and over, and a poor finish is 
obtained in view of this hardness. These, too, 
have to be polished to remove marks, but so far, 
owing to the unsatisfactory basic finish, and the 
extreme hardness of the material, barrel finishing 
or vapour blasting has not proved to be successful. 
The problem should be investigated and electro- 
polishing may prove to be the solution. Electro- 
polishing is a cathodic method of metal removal, 
which attacks high spots first of all, thus smooth- 
ing the surface. 

But any successful method of mechanical 
polishing does not relieve the machine shop of 
the responsibility of obtaining the best possible 
basic finish, and there are problems to be solved 
here. These are to obtain better cutter life, and 
therefore better finish by greater rigidity of 
fixtures and machines, by investigation into the 
use of carbon dioxide as a cutter coolant, or the 
high-pressure oil jet to the same end; better 
cutter grinding methods to ensure concentric 
cutting teeth, and elimination of grinding marks, 
perhaps by vapour blasting of the teeth. 


SUMMING Up 


I am concerned about the fluidity of design 
thought at the moment and its effect on the future 
production of tools to do the job. If the future 
lies in titanium or steel, it is useless our obtaining 
expensive skin milling machines for the purpose 
of machining integral structures. When these 
are developed to the point at which they become 
useful tools, the need for them may have dis- 
appeared or, at best, they may have only a short 
production usefulness before the method is 
superseded. On the other hand, the production 
tools which we are using at the moment are 
going to continue to be of use to us when steel 
needs to be machined. 

The Cincinnati ‘‘ Hydrotel” copy milling 
machine is an extremely useful tool, enabling 
us to machine complicated profiles and.contours 
with the use of inexpensive templates. Whatever 
may be the outcome of present design trends, 
this type of machine will always be of value. 

Not everyone can afford lines of these expensive 
and scarce machine tools, but most factories have 
both{vertical and horizontal mills. These can be 
adapted to carry out simple profiling operations. 

We must seek short cuts and aids to production 
if the costs are not to rise still further. This 
increase has been spectacular. In the second 
world war a fighter airframe took from 4500 to 
10,000 man-hours to build. The equivalent 
aircraft to-day takes from 30,000 to 40,000 hours. 
I believe that we have now reached the peak in 
the number of man-hours taken to build an 
aircraft, and that with new methods we shall see 
a levelling off and a decline. 
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Load Test Plant for Large Alternators 


A test plant using saturable reactors for applying the equivalent of full load at 
zero power factor on large alternators is installed at the Witton works of The 
General Electric Company, Ltd. This loading plant is intended for testing proto- 
type machines rather than for routine test work. A brief outline of the test 


equipment is given here. 


N a recent visit to the Witton works of The 
General Electric Company, we attended a 
demonstration of a new test plant in which 
saturable reactors are used to simulate full-load 
test conditions on large alternators. Normally 
the main difficulties of direct load testing large 
generators in the works are those of providing a 
prime mover of the required power and of 
absorbing the output of the machine. The 
object of the new test equipment is to reduce the 
actual power involved, by using saturable reactors 
to load the generator on test, up to the full rated 
current and voltage at approximately zero power 
factor. The impedance of these reactors are 
continuously variable between wide limits to 
cater for machines of different sizes and voltages. 
The test plant is believed to be the first of its 
kind in service. It is intended for development 
and research work in connection with future 
designs and will not normally be used for routine 
tests. 
In the equipment which we saw demonstrated, 
saturable reactors provide a wattless load which 


limbed core with tertiary windings so arranged 
that the current taken from the alternator under- 
going test is practically sinusoidal. We learn 
that tests taken on the equipment have shown 
that the waveform has a maximum harmonic 
content of 14 per cent. 

Direct-current excitation is provided by a 
twelve-phased grid-controlled rectifier of pump- 
less steel tank form, the output voltage of which 
can be varied to meet the required conditions of 
excitation. This rectifier (Fig. 1), which is housed 
inside the substation, is fed from the 11kV works 
supply through a 750kVA outdoor transformer. 

The a.c. output from the alternator on test is 
conveyed to the reactors by tubular copper 
busbars, which have a normal capacity of 6000A 
and are insulated for 30kV working. The alter- 
nator is solidly connected to the reactors, fault 
protection being arranged to trip the excitation 
both of the alternator and the reactors, thus 
making the a.c. circuit dead. 

The combined raised test bed is so arranged 
that one machine can be erected or dismantled 





Fig. 4—Reactors and Power Transformers in Outdoor Substation 


can be controlled over an extremely wide range 
by varying the d.c. excitation of the reactor 
cores. Without d.c. excitation the reactors 
absorb only S5OOkKVA. With d.c. excitation very 
smooth control is available from this low figure 
up to 1JOOMVA. By rearrangement of a system 
of external flexible links the reactors can provide 
maximum loads of 75,000kVA at 11kV and 22kV 
or 37,000kVA at 6:6kV. For the demonstration a 
60MVA hydrogen cooled alternator (for Usk- 
mouth power station) was loaded up to 1OOMVA, 
the hydrogen for cooling being at 15 lb per square 
inch instead of the normal 0-5 lb per square inch. 
This alternator can be seen on the left of Fig. 5. 

As illustrated in Fig. 4, the reactors are 
installed in an open substation adjoining the test 
substation which is housed in the main building. 
There are two reactors and they are arranged for 
forced oil cooling. Each reactor has two forced 
draught oil coolers with integral fans, the coolers 
being mounted alongside the associated reactor, 
as shown in Fig. 4. Each reactor has a six- 





while a second is on test. This facility is clearly 
illustrated in Fig. 5, from which it will be seen 
that the driving motor is mounted on a central 
platform and can be coupled up to machines 
erected on either side of this platform. 

Each bed is equipped with a closed circuit 
ventilation system for either air or hydrogen 
cooling and is arranged to support the stators and 
rotors of steam turbine-driven alternators ranging 
in output from 12MW to 200MW. As the 
alternator is erected on the test bed independently 
of its foundation plates, foundation work on site 
can proceed simultaneously with the testing of the 
machine. 

A 3000 h.p. two-pole induction motor drives 
the alternator and supplies all losses. It is 
powered from the 11kV incoming supply through 
a step-down transformer and two induction 
regulators and is controlled by a large remotely- 
operated liquid controller. With this equipment 
a 60MW machine can be run up to speed in about 
five minutes and shut down in four minutes. 


836 


For very large alternators additional power 
can be obtained by coupling a second motor in 
tandem. 

The precautions taken against lubrication 
failure are interesting. Oil for the bearings and 
hydrogen seal is fed from a 2500-gallon reservoir, 
in which the oil is under an air pressure of 60 Ib 
per square inch. This pressure and the flow of 
oil are maintained by screw pumps, which are 
independently driven by squirrel-cage motors. 
In the event of a failure of the electric supply the 
motors are automatically switched over to a 
separate emergency supply. Should this supply 
also fail, or the pumps themselves break down, 
the capacity of the reservoir is adequate to permit 
a large alternator to be brought to rest in safety. 

Heat generated in the alternator and in its 
bearings is dissipated in water coolers. As the 
volume of cooling water may approach 2000 
gallons per minute a closed water circuit is 
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circuit, and ammeters in the circuits of every 
essential auxiliary together with the usual alarm 
warnings which indicate the failure of any 
essential circuit. All measurements relating to 
the alternator under test are effected by portable 
substandard instruments, while 48-point and 
12-point temperature indicators give readings 
from the normal embedded temperature detectors 
and additional temporary test thermocouples. 
Facing the control board, and along the opposite 
side of the control room, is the lubrication panel 
with its valves, pressure gauges, sight flow indi- 
cator and oil thermometers for the control of the 
lubrication system. 

The test beds are provided with screened 
oscillograph cables that connect with oscillo- 
graphs housed in a separate section of the test 
area, which is complete with a photographic dark 
room. Records are taken on a six-element 
electromagnetic oscillograph using a film 120mm 





Fig. 5—Alternator Test Bed 


adopted, the water itself being cooled in forced 
draught spray coolers before being recirculated. 
In the case of hydrogen-cooled alternators the 
coolers are built into the machines, but for air- 
cooled alternators a separate test cooler is used, 
and the two spray cooling towers can be seen in 
the background of Fig. 4. 

For test purposes the hydrogen control is 
entirely manual and is kept as simple as possible, 
the instruments comprising a purity meter, 
pressure gauge and an inclined U-tube oil gauge, 
which indicates the fan pressure and also serves 
as a purity indicator. 

Next to the test beds is the substation (Fig. 3), 
which houses the power plant and 11kV and 
440V a.c. switchgear and 460V d.c. switchboard. 
The power plant includes a motor generator set, 
which comprises (background, left) a 2000kW 
d.c. generator, a 4000kVA synchronous machine 
and a 750 h.p. synchronous induction motor. 
Also in the substation are a 400kW exciter set 
(foreground), the two induction regulators (right) 
which control the supply voltage to the driving 
motor of the alternator on test, and the grid- 
controlled rectifier for the excitation of the 
saturable reactors. Next to the motor generator 
set there is, as can be seen from our illustration, 
space for a further rotary set. 

The adjoining outdoor substation accommo- 
dates all the associated transformers, reactors 
and water cooling apparatus. 

The tester in charge operates in a central 
control room (Fig. 2), in which all the test and 
auxiliary instruments are situated. On one side 
of the room is a control board, which has 
permanent metering for the driving motor 


wide by 320mm long. Alternative arrangements 
permit the use of a continuous film for measuring 
transients or where records over longer periods 
are required. 





Mechanical Torque Trip Unit 

IN the course of development work on a 
project undertaken by Tiltman Langley Labora- 
tories, a mechanical torque trip unit, illustrated 
here, was developed to fulfil the requirements 
of a particular rig. It was necessary that the 
device should trip at a limiting torque setting 
according to the spring rates selected in the 
design and be easily and simply recocked. 
The unit had also to be prevented from tripping 
under starting torques, duly recognising the safe 
mechanical limits of the mechanism. 

The trip assembly shown is keyed to the 
motor shaft and the drive is transmitted through 
the three levers to concentric pillars mounted 
from the pulley disc which is not shown in 
our illustration. This disc is otherwise free to 
rotate upon the trip assembly and is axially 
located by a “Circlip.”” The levers are pivoted 
to the keyed assembly and their inner ends are 
interconnected by telescoping links around 
each of which a coil spring is located. 

In operation the freedom of the levers to 
pivot is resisted by the coil springs in com- 
pression. Owing to the arrangement of the 
linkage the system operates about a dead centre 
position with the levers pivoting in one direction. 
Compression of the springs proceeds up to the 
dead centre position, until when the levers 
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maintain contact with the pulley pillars. There- 
after the linkage being free to extend and the 
spring to expand, the levers are forced to pivot 
through a further arc such that they no longer 
reach the pulley pillars. They can then be 
recocked by simply turning the knob of a cock- 
ing plate which engages in slots one hinge pin 
of each lever. 

In order that the drive shall not be severeci 
during the period of relatively high starting 
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torques a centrifugal toggle is incorporated. 
It is asymmetrically weighted about its pivot so 
that under normal speeds the toggle swings 
clear of the tripping arc of the lever, against the 
resistance of the strip spring (a). In the event of 
starting on low speed torques liable to damage 
the trip unit, the toggle can be displaced in a 
near-radial manner in its slot, by the lever 
engaging against a step in the heel of the toggle. 
This displacement is governed by the springs (5), 





Short Notices 


Static Electrification. London: The Institute 
of Physics, 47, Belgrave Square, S.W.1. Price 
25s.—A symposium dealing with all aspects 
of static electrification was organised by the 
Institute of Physics and was held at Bedford 
College, London, in March, 1953. The pro- 
ceedings of this symposium have now been 
published as a supplement to the British Journal 
of Applied Physics, in the form of a book of 104 
pages with stiff covers. In this book, as in the 
original symposium, the papers are grouped 
under three main headings, concerned, respec- 
tively, with general principles of the generation 
and dissipation of static electricity, useful 
applications, and harmful effects of static elec- 
trification. In addition the book reproduces 
the introductory lecture on the theory of con- 
tact electrification, which was given by Pro- 
fessor F. A. Vick. There is also a group of three 
papers dealing mainly with machines for the 
production of high energies and machines 
capable of generating useful power. A subject 
index and an author index complete the record 
of this symposium. 


Magnetic Amplifiers. By George M. Ettinger. 
London: Methuen and Co., Ltd., 36, Essex 
Street, W.C.2. Price 6s. 6d.—This book is one 
of Methuen’s monographs on physical subjects— 
a series which is designed to provide science 
students at university level with a condensed 
statement of existing knowledge on a given sub- 
ject. The scope of the book under review is 
wider than the title might indicate : for it deals 
with devices ranging from the simpler forms of 
saturable reactor to high-sensitivity magnetic 
modulators, with systems using ferro-resonant 
phenomena and with recent applications of mag- 
netic devices in computing machines. Recog- 
nising the importance of magnetic core materials 
the author has included data on the properties 
of available materials despite the risk that pro- 
gress might soon make some of this information 
out of date. For the benefit of designers of servo 
systems there is a chapter on transient response. 
The text is accompanied by a useful bibliography . 
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Mobile Engineering Radiographic 
Unit 


T= use of radiographic inspection for welded 
joints in vessels and pipework subjected to 
strains and stresses in service has been steadily 
increasing during recent years. The.cost of 
radiographic inspection equipment, however, 
often makes it impracticable to have it on all 
erection sites, and for this reason the Power-Gas 
Corporation, Ltd., and Ashmore Benson Pease 
and Co., Ltd., of Stockton-on-Tees, introduced a 
new service with a mobile field engineering radio- 
graphic unit. This equipment is self-contained 


and staffed by qualified personnel and can, when 





Mobile Radiographic Unit 


required, provide at remote sites or works the 
facilities of a fully equipped radiographic depart- 
ment. The unit, which can be seen in one of the 
illustrations on this page, is built on a standard 
Commer “‘ Avenger ”’ passenger vehicle chassis. 
Various methods and equipment are avail- 
able for such work as chemical pipework, 
storage tanks, gasholders, pressure vessels, 
bridges, and castings, and they can be selected 
according to the nature of the structure. For 
example, if radioactive isotopes are being used 


iridium 192 is selected for small pressure vessels, 
chemical and pressure welded pipelines with a 
thickness range of tin to I4in and tin to 36in 
diameter ; thulium 170 is used for aluminium 
and light alloys in general, and cobalt 60 is 
used on exceptionally heavy gauge work where, 
if other methods were used, the exposure times 
would be prohibitive. The X-ray equipment 
carried have a range from 150kV to 300kV, and 
are used mainly for extensive work being 
inspected to satisfy Lloyd’s Class 1 requirements. 

With this service, as soon as a film has been 


exposed, and each exposure has been marked 
by means of lead letters and numerals so that a 
permanent record is kept of each weld radio- 
graphed, it is processed in a dark-room which 
occupies just aver half of the available vehicle 
body space. This dark-room is fully equipped 
with a processing unit, drying cabinet, work 
bench, cupboards, cassett racks, stainless steel 
sink and draining board, and a 14-gallon water 
heater. Three water taps are provided, one hot 
and two cold, and when they are turned on a 





X-Ray Equipment in Operation 
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24V centrifugal pump starts up and supplies 
water to the system from a 42-gallon storage 
tank built into the chassis drop frame. Waste 
water is collected in a 15-gallon tank on the 
offside of the vehicle, and tight-fitting stainless 
steel lids on the tanks make it unnecessary to 
drain the processing unit every time the vehicle 
moves. A second centrifugal pump acts as a 
recirculating pump for the rinsing water. 

The compact arrangement of this dark-room 
can be seen in one of the illustrations. It is 
completely dust and light proof, and to assist 
the radiographers an air-conditioning system has 
been installed which allows them to control the 
temperature in the room. 

The air-conditioning unit is a Smiths 8kW 
fresh-air, hot-water heater positioned under the 
dark-room floor. Fresh air is drawn from outside 
through a replaceable air filter which allows a 
maximum air flow of 300 cubic feet per minute. 
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Dark-Room 


The hot water is supplied by placing the heat 
exchanger parallel to the radiator of the engine of 
the unit’s generating set. 

The rear part of the body is used to carry the 
X- and gamma-ray equipment when the unit is 
in transit, and this section is converted into an 
office and inspection room on site. It is fitted 
with folding tables which let down into the wall 
when not required, folding chairs which are 
stored in a cavity above the driver’s cab, and 
specially shaped filing cabinets which fit into cant 
roof lockers with sliding doors. The principal 
item of the gamma and X-ray equipment is 
mounted on a wheeled chassis as shown in 
the accompanying illustration. It is loaded 
into the vehicle through the light alloy rear door 
and during transit is secured by four stout lashing 
rings screwed into the floor at each corner. 

The radioactive isotopes in their protective 
lead and tungsten-lined containers are stored in 
two cavities built on the drop-frame extension 
and are accessible from the office through trap 
doors in the floor. The office and dark room are 
divided by sliding doors which can be locked 
independently on the dark room side. 

The self-contained mobile 300kVp X-ray 
equipment was supplied by Pantak, Ltd., of 
Slough, and is designed for heavy industrial 
use where the apparatus has to be taken to the 
work requiring examination. It is mounted on a 
truck fitted with road wheels, brakes and steering 
gear so that it can negotiate rough ground. 
The apparatus consists essentially of twin 
generator tanks supplying the high voltage to 
the X-ray tube which is mounted in a fully 
protected shock-proof tube. This X-ray tube 
is cooled by oil circulated by a pressure pump 
mounted on the chassis. The tube stand is an 
integral part of the truck and is designed to give 
a wide range of movement to the tube. The 
tube shield can be adjusted longitudinally and 
rotated in two planes, whilst the complete unit 
can be rotated through 360 deg. on the truck. 
All the main movements are actuated by hydrau- 
li¢ rams from a control desk at the end of the 
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truck. This control desk can be removed when 
the set is in use so that the operator can control 
the apparatus from a sufficient distance away 
to be safe from the effects of scattered radiation 
from the object being X-rayed. The apparatus 
is suitable for examining steel up to 3in or 4in 
thick depending on the technique used and the 
results desired. A 150kVp hollow anode tube 
can be operated in conjunction with the set 
using one of the generators and the control 
desk. 

This field engineering radiographic unit 
can operate on any site even should power and 
fresh water supplies be inadequate, as it carries 
its own 24V generating sets in addition to the 
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pressurised water system already described. 
For the power equipment a sub-frame has been 
built across the chassis below the dark room 
to carry a 250Ah “ Nife” storage battery, and a 
14kW, 3 b.h.p., 25/35V petrol-electric generating 
set for charging the accumulators. A master 
safety switch mounted outside the battery con- 
tainer isolates the 24V batteries. 

In an emergency a C.A.V. 24V dynamo mounted 
under the chassis can be driven by a power 
take-off, through a shaft and double-vee belt, 
from the vehicle gearbox. The output of this 
dynamo is fed through a regulator into the main 
control panel upon which there is mounted a 
change-over switch. 


Electrically Heated Vibrating Screens 
in Tile Making 


| Re 3 week we visited the Long House Tileries 
of Henry Hawkins, Ltd., to see an interesting 
application of electrical heating to the screening 
of clay in preparation for tile making. In this 
factory, which has an output of about 500,000 
roofing tiles per week, it is the practice to screen 





Vibrator Screen and Heater Transformer 





Normal Appearance of Heated Screen Mesh 


the clay in a damp condition, after grinding. 
The ground clay is taken by a conveyor system 
to vibrator screens, and the screened material is 
wet mixed for moulding. 

Until recently the screens were unheated and, 
after about ten minutes’ operation, the damp 
clay used to clog the 
screen to such an extent 
that more than 50 per 
cent of fines were being 
returned to the grinding 
plant. Moreover, each 
screen had to be cleaned 
manually every ten 
minutes with wire 
brushes. To maintain a 
continuous feed of 
screened clay there were 
two sets of vibrators in 
parallel and one vibra- 
tor would be running 
while the screens on the 
other were being clean- 
ed. This cleaning pro- 
cess involved increased 
labour costs, loss of 
potential output, the re- 
placement cost of 
screens, and the incon- 
venience caused by the 
fact that approximately 
half of the ground clay 
was being returned to 
the grinding mill. 
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Various methods of heating the screens, 
including that of blowing hot air from fans on 
to the wire mesh, were tried, but with litt'c 
success. Promising results were, howeve-, 
obtained with the help of the Woden Tra 
former Company, Ltd., Bilston, Staffs, by heatiny 
the vibrator screens electrically. 

It was found by experiment that the most 
satisfactory method of heating the mesh was |» 
pass a heavy electric current through the me 
wires at low voltage. The resistance of the wi:e 
raises the temperature of the mesh, thus providin« 
a uniform heat over the complete area of t! 
screen. The current rating depends upon t): 
size and mesh of the screen, the temperatu 
of the clay and its moisture content, and ‘ 
accommodate these variables a tapped tran 
former was provided giving six different current 
ratings. 

The transformers, which were constructed 
by Woden Transformer Company, Ltd., are 
single-phase, air-cooled equipments which have 
to be totally enclosed because of the fine clay 
dust generated by the vibration of the screens 
The transformers are rated at 12kVA and have 
class “B” insulation because of ventilation 
difficulties caused by the necessity for total 
enclosure. An ammeter is connected in the 
primary circuit and mounted in the transformer 
case. 

In practice, it is found the tappings on the 
transformer will cater for a range of meshes 
on any given screen size, and therefore meshes 
can be changed if required, without the need for 
extra equipment. 

Three views of the installation are reproduced 
herewith. Our first illustration shows one of 
the two vibrator screens, with the transformer in 
the bottom right-hand corner. The second 
vibrator and its transformer are arranged 
symmetrically with respect to the central hopper, 
whence the ground clay is fed to the two 
screens. 

Each vibrator is in two parts—upper and 
lower—and these parts are fed in parallel from 
the same transformer. The current is led into 
the mesh by a number of heavy cables with 
screwed connections to a copper strap along the 
bottom edge of each screen, and the circuit is 
completed by a similar set of cables strapped to 
the top edge of the screen. The voltage on the 
screens is of the order of 15V and insulation 
presented no undue difficulty. 

Two of our illustrations show the effect of 
heating on the screening process. The view on 
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the right shows the clogging effect produced by 
switching off the heating for about seven or 





Blinding of Screen after Eight Minutes without Heating 
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eight minutes. The view on the left shows 
the absence of clogging on the heated screen. 
A demonstration during our recent visit showed 
the effectiveness of the system. Heating was 
switched off on one of the vibrator screens while 
the other vibrator was left heated, so that a 
direct comparison could be made. ‘ On the 
unheated screen clogging began to be noticeable 
within four minutes and was complete in less than 
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ten minutes. The heated screen remained prac- 
tically clear as in the left-hand view above. 

The electrically heated installation was first 
operated on a full production basis in August, 
1953: since then manual cleaning has been 
dispensed with and no screen replacements have 
been required. We learn that production has 
been increased by 25 per cent and that the heated 
screens now pass up to 23 tons per hour. 


Modern Assembly Methods 


Tosse the mass production of engines is 
made possible by the introduction of line pro- 
duction methods and the track assembly system, 
but, although careful planning on these lines has 
reduced working costs, selling price and delivery 
times, it has not been achieved without having to 
solve problems on the shop floor. With a 
range of small engines certain difficulties do not 
arise, but when a factory is building heavy 
diesel engines a major problem is that of handling 
and assembling the larger components within 
the time allotted at each assembly station along 
the line. At the works of Mirrlees, Bickerton 
and Day, Ltd., Stockport, where flow production 
methods were introduced some time ago, as 
noted in THE ENGINEER of February 6th this 
year, this kind of difficulty arose and has been 
solved by adopting new methods to supersede 
old processes. 

A typical example of just such a problem was 
that which required solution in connection with 
the fitting of pistons and connecting-rods into 
the main cylinder housing of the company’s vee 


plete with sealing rings and gasket, into the 
cylinder housing from the top. 

At a specially equipped sub-assembly point 
the cylinder assembly sets are made up in sets 
of eight, twelve or sixteen, according to the size 
of engine required and there are floor-mounted 
fixtures, to the number of sixteen, which make it 
easier to make up the cylinder sets for pressure 
testing the cylinder housing. To reduce engine 
noise and shock loading on the piston and to 
keep working clearances to a minimum the 
gudgeon pin is not fully floating until the piston 
temperature rises to 150 deg. Fah., and so the 
pin can only be fitted with the piston at this 
temperature. Therefore at the sub-assembly 
point pistons are heated in a thermostatically 
controlled electric oven and held until required 
on the assembly jigs, one of which can be seen in 
our photograph. The connecting-rods are 
mounted and located at top and bottom in the 
fixture, which also locates the heated piston so 
that the gudgeon pin is easily fitted and secured 
by “ Circlips.” Next to be fitted are the piston 





Circular Jig Assembly 


form ** J” engines, which have a bore of 93in by 
104in stroke. When servicing this engine in the 
field the pistons and connecting-rods are 
removed through the crankcase doors in the 
cylinder housing and replaced by the same way. 
This method is not only too slow to be incor- 
porated in the flow production scheme, but 
prevents other fitting operations from proceeding 
at the same time. In common with most modern 
high-speed vee engines, the “* J ’”’ engine has large- 
diameter crankpins and the big end of the short 
stiff connecting-rod will not pass through the 
cylinder liner and these facts prevent the fitting 
of the piston and connecting-rod assembly 
through the top of the cylinder housing with the 
liners in place. The solution adopted was to fit 
up the piston, connecting-rod and liner as one 
unit and ‘to lower each of these assemblies, com- 


rings, previously checked for gap clearance, and 
then the piston is sprayed with a graphite oil 
mixture to provide lubrication of the moving 
parts during initial starting up of the engine. 
After completing a static pressure test at 
1500 1b per square inch the cylinder liners are 
transported to the assembly point along a roller 
track. They each have a cast iron chamfered 
ring, clamped to the lower end, the purpose of 
which is to guide the piston rings into the liner 
when it is lowered over the piston assembly. 
This accomplished, the guide rings are removed 
and liner then rests on two spacer blocks located 
in the bolt holes in the big end of the connecting- 
rod. A circular plate fitted over the top end of 
the liner is pulled down by screwing four set 
screws into holes, already tapped into the piston 
crown for this purpose, to clamp the whole 
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assembly together. Except for two rubber water 
sealing rings and a copper gasket, which are 
fitted after the assembly is lifted from the jig, 
the cylinder set is complete. 

The sub-assembly point feeds directly to the 
first station of the main assembly line, where the 
cylinder housing is fitted with cylinder head 
studs driven to a controlled torque loading by a 
pneumatic stud driving equipment. The in- 
cluded angle between the cylinder banks of the 
“*J” engine is 45 deg. and a section of the track 
is arranged to pivot through half this angle, 
224 deg., to either side of the horizontal to 
enable the cylinder bores to be swung to the 





Cylinder Block Assembly 


vertical position to receive the cylinder assembly 
sets, which can be seen in our illustration being 
lowered into the cylinder housing. As already 
mentioned, the system of making up the cylinder 
assembly sets assists in the pressure testing of the 
cylinder housing water jacket. On the underside 
of the circular clamping plate on the top of the 
liner are two rubber washers, which blank off 
the water outlet holes in the cylinder housing, 
and each cylinder set after fitting into the housing 
is held down by two swivelling claw clamps 
attached to the circular plate. With the water 
outlet holes blanked off and the inlets fitted with 
hose connections the water jacket is hydraulically 
tested to 60 lb per square inch. Upon the com- 
pletion of this test the cylinder housing moves 
along the production line to the next station, 
where the clamps, plates and spacer blocks 
are removed and returned to the sub-assembly 
fixture. 





European Machine Tool Exhibition 


THE Machine Tool Trades Association has 
addressed a note with regard to exhibitions to 
intending exhibitors at the fourth European 
Machine Tool Exhibition. The note draws 
attention to a method of procedure of the Euro- 
pean Committee for the Co-operation of the 
Machine Tool Industries. This procedure 
enables the committee to decline to allot space 
at one of its own exhibitions to a manufacturer 
who has participated in the year of a European 
Machine Tool Exhibition in another European 
exhibition of international character. 

This procedure, it is pointed out, is the out- 
come of one of the aims of the committee— 
to reduce the number of exhibitions held in 
Europe at which it will be necessary for machine 
tool manufacturers to be represented. The fourth 
European Machine Tool Exhibition will be 
held in Milan in September, 1954, and the 
next one will be held in Paris in 1957. There- 
after the exhibitions will be held biennially. 
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Metallurgical Topics 


Cemented Tungsten Carbide as a Bearing 
Metal 


CONSIDERABLE interest exists on the application 
of cemented tungsten carbide to precision- 
grinding spindle bearings, in which the life of 
other materials is short on account of wear with 
the consequent necessity for frequent replace- 
ments. To test the feasibility of using cemented 
tungsten carbide as a bearing material a research 
was organised by makers of tungsten carbide 
cutting tools, precision-finished parts and lubri- 














Fig. 1—Arrangement of Bearing for Test 


cating oils, and the work was carried out by 
Professor J. S. Kozacka, of the University of 
Illinois, who has presented his first progress 
report.* After preliminary tests, bearings and 
journals, both of cemented carbide, were made 
up as shown in Fig. 1. The carbide used con- 
tained 94 per cent of tungsten carbide and 6 per 
cent of cobalt. Bearings and journals were 
carefully finished by grinding and diamond 
powder lapping. They were accurately measured, 
the diameter of the journal being of the order of 
0-312in and that of the bearing from 0-1 to 
1-0 ten-thousandth of an inch greater. The 
test bearing halves and the journal were placed 
in a reservoir (as indicated in Fig. 1) and 
this was filled with 22 c.c. of the desired 
lubricant. Thus, during the test the bearing and 
the journal were submerged completely in lubri- 
cant. The load was applied through a hydraulic- 
ally operated machine. Frictional tests were run 
at a constant speed of 2750 r.p.m. on three 
bearings, A, B and C, with lubricants consisting 
of a straight mineral oil or of the same oil with 
10 per cent of an extreme-pressure base, and with 
bearing pressures varying from 44-2 Ib per square 
inch to 618 1b per square inch in multiples of 
44-2. The bearings differed in degree of surface 
finish to the extent shown in the following table : 


Surface Finish : Micro-inches 


Surface Finish Micro-inches 
Bearing Journal 
energie) csc iii) ek I aed ass na 
B et bbe. ec ee. ee  -=a ae 3-50 
Cc aoe sie. ad _ ae 1- 3 


The machine ' was allowed to run without load 
for fifteen minutes and was then loaded. Results 
of the friction tests, running at a constant speed 
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Fig. 2—Coefficients of Friction of Bearings A, B and C 
under Different Pressures, from 44:2lb per 
Square Inch to 618 (i.e. 14x 44-2) lb per Square 
Inch, with Mineral Oil Lubricant 





of 2750 r.p.m. with mineral oil as lubricant, are 
shown in Fig. 2. The coefficient of friction 
decreases with increasing pressure. This was 
true for all the bearings, each with a different 
surface finish. At a pressure of about 300 lb 
per square inch, however, the coefficient of 

* “ An Investigation of Cemented Tungsten Carbide as Bearing 


Metal,”’ by J. S. Kozacka and others, Trans. Am. Soc. Mech. 
Engs., October, 1953, page 1203. 





friction of bearing A started to increase with 
increase of bearing pressure, whilst those of 
B and C remained reasonably constant. Tem- 
peratures, initially 35 deg. Cent., rose to 64 deg. 
in bearing A, 46 deg. in bearing B and 43 deg. 
in bearing C. The early increase in coefficient 
of friction for bearing A when low-viscosity 
mineral oil was used as a lubricant was attributed 
to metal-to-metal contact between the irregu- 
larities of the journal and of the bearing surfaces. 
It was assumed that these asperities were cutting 
through the oil film, since visual examination 
of the bearings, immediately after each test, 
had shown a few bright rings on the surfaces 
of bearing and journal A, but none on bearings 
and journals B and C. 

Friction tests were also made in which the 
same mineral oil with 10 per cent of extreme- 
pressure base added was used as the lubricant. 
Fig. 3 shows the curve of coefficient of friction of 
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Fig. 3—Coefficient of Friction of Bearing A under 
Different Pressures from 44:2 1b to 618 lb per 
Square Inch, with Lubricant Containing 10 per 
Cent E.P. Base. (Bearings B and C gave Similar 
Curves) 


bearing A as a function of bearing pressure. 
As nearly as can be shown on such a diagram, 
the curve also represents the coefficients of 
friction for bearings B and C, B showing slightly 
higher and C slightly lower figures at pressures 
of 530 lb per square inch and over. The coeffi- 
cients of friction of A and B are lower than in 
Fig. 2, and there is no definite indication of an 
increased coefficient at the higher loads. The 
addition of an E.P: base is thus quite beneficial 
for a roughly finished bearing such as A 

Wear and surface finish changes were investi- 
gated in running tests on bearing C with the E.P. 
base-containing lubricant. The test was made 
at a constant speed of 2750 r.p.m. with pressures 
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Fig. 4—Surface Finish in Micro-Inches Before and 
After Tests on Bearing C 


of 884 lb per square inch for seventy-eight hours, 
followed by 350 1b per square inch for the next 
forty-two hours, and then 1765lb per square 
inch for 200 hours. Measurements and weighing 
tests did not disclose any changes in size, but 
there was a deterioration in surface finish from 
the original 2-3 micro-inches to the final 9-11 
micro-inches maximum. The average measure- 
ments are shown in Fig. 4, from which it would 
appear that the surface finish deteriorated under 
the bearing pressure of 884 1b per square inch, 
then improved slightly when the test was con- 
tinued at 3501lb per square inch, though this 
may have been due to a slight error in reading. 
Further tests at 1765 lb per square inch indicated 
surface deterioration proportional to the running 
time. 

The conclusion was reached that a cemented 
tungsten carbide bearing with the journal made 
of the same material could be run successfully 
under proper lubricating conditions at a con- 


siderable sustained bearing pressure. Journ.:!s 
and bearings with the finer surface finishes gave 
the better performance. Comparative tests wi: 
cemented carbide bearings and with a simi! ir 
bearing made of drill rod, with kerosene as a lub;i- 
cant, showed that the cemented carbide beariig 
was about five times more abrasion resistant th: 
the drill rod bearing. Cemented tungsten carbic'e 
bearings cannot be run dry under conditio:s 
where a considerable bearing pressure exis's. 
The beneficial effects of extreme-pressure lubri- 
cants were demonstrated best in the roughly 
finished bearing, but in order to prevent damaye 
due to accidental overload their use is desirable 
even in highly finished bearings. 


Notched Tensile Tests 


AN investigation has been carried out by 
H. Schartzbart and W. F. Brown, jun.,* with the 
object of determining the effects of strain harden- 
ing characteristics and notch sharpness on the 
notched-bar tensile properties of various 
materials. Those investigated by the authors 
were annealed copper and 70 : 30 brass, hard- 
drawn copper, titanium, an annealed aluminium 
alloy containing about 4-4 per cent copper, 
0-5 per cent manganese and 1-5 per cent mag- 
nesium and a temper-hardened complex alloy of 
cobalt-nickel-chromium with other additions. 
In conjunction with the results on these, con- 
sideration was given to previously published data 
on two aluminium alloys in the heat-treated 
condition, on a 0-25 per cent carbon steel and to 
a 0-4 per cent nickel-chromium steel, nickel 
about 1-2 per cent and chromium about 0-6 per 
cent, at two levels of tensile strength. 

The specimens used by the authors for deter- 
mination of the true stress-strain curves were of 
0:177in diameter unnotched, or 0-25in diameter 
with a circumferential 60 deg. V-notch leaving a 
diameter of 0-177in at the bottom of the notch, 
i.e. with 50 per cent of the cross-sectional area 
removed by the notch. The radius of the notch 
was varied and its sharpness defined as a/r, 
where a is half the diameter of the bar at the 
bottom of the notch and r the radius of curvature 
of the notch. Thus, sharpness increased with 
increased diameter of specimen and with decreased 
root radius of the notch. The sharpness of a 
notch of root radius 0-Olin in the test piece 
specified above would be 8-85. 

The results are set out in a number of diagrams, 
the principal conclusions drawn being as follows : 
As the notch sharpness (as defined above) 
increases, the true stress-strain curve is raised 
and the ductility is decreased. These effects 
were most pronounced at low sharpnesses, 
decreasing in rate at higher sharpnesses. When 
the ductility becomes very low, the fracture stress 
begins to fall. Thus, the yield stress increases 
continuously with sharpness, rapidly at first, 
then less rapidly whilst the notched-tensile 
strength and fracture stress increase at low 
sharpnesses, reach a maximum and then decrease 
at high sharpnesses. The strain at which necking 
begins in the unnotched specimen influences the 
extent to which ductility is reduced by a sharp 
notch. The decrease in cross-sectional area 
after necking begins can occur by strain only, as 
is the case in unnotched or mildly notched 
specimens, or by cracking, as is the case in some 
sharply notched specimens. The necking strain 
associated with mild notches was found to 
decrease with increased notch sharpness for all 
the materials tested except hard-drawn copper, 
for which it remained approximately constant. 
In unnotched and mildly notched specimens 
fracture started at the centre of the bar and a cup 
and cone type of fracture was obtained. At 
higher notch sharpness, beginning between 2 and 
4, fracture started on the surface at the base of 
the notch and was at right angles to the axis of 
the specimen. 

The static tensile test on circumferentialiy 
notched specimens has been the subject of many 
investigations in recent years and the effects of 
0c tS, Society fo for r Metals, 35th ‘Anaval Convention, 








an 4 2 et oe 


~~ 5 A AS Ss S| SS a a 












i 
i 
} 
} 






Dec, 25, 1953 


many variables in material and heat-treatment, 
in form and size of the specimen (including depth 
and sharpness of the notch), and in temperature 
of test have been determined. It is well established 
that in many circumstances the ordinary tensile 
test does not reflect the behaviour of materials in 
service, especially under conditions which pro- 
duce concentrations of stress. The authors 
express the opinion that in these circumstances a 
notched tensile test is a better criterion of service 
performance than the ordinary tensile test. 
They do not, however, make any further com- 
ment as to how the notched tensile results are to 
be interpreted if the test is used for acceptance 
purposes. 

In considering the practical value of the test it 
must be borne in mind that a single notched 
tensile test will probably not give the desired 
information about the degree of susceptibility of 
a material to brittle fracture. There must at 
least be comparison of the tenacity or the 
reduction of area of the notched and the un- 
notched specimens, or of the static and dynamic 
ductility of the notched test piece, or of the 
results of tests made at different temperatures. 
There are, moreover, difficulties in the measure- 
ment of reduction of area in notched specimens, 
which may well rule out this measurement in 
routine testing. (The authors used a measuring 
microscope to measure the diameter of the 
broken halves at three positions at 120 deg. 
apart.) 

Though the notched tensile test may be of 
value for investigation purposes, and conditions 
of flow and fracture of such specimens deserve 
further study, it may be questioned whether it will 
in practice give more information than an 
ordinary tensile test plus one or more notched- 
bar impact tests at suitable temperatures. 


Oxidation Hardening 


IN a paper on the “ Hardening of Metals,” 
J. L. Metjering* states that if silver containing 
14 atomic per cent of magnesium is heated in air, 
oxygen diffuses into the alloy forming molecules 
of MgO, which, by their comparatively large 
dimensions, deform the silver lattice with conse- 
quent increase in hardness. The surface hardness, 
initially 40, rises to 170. Similar effects are pro- 
duced in silver alloys with aluminium or 
beryllium. Some copper and nickel alloys are 
also susceptible to oxidation hardening. No 
oxide layer is formed on the silver, but copper 
alloys are quickly covered-with a surface layer of 
cuprous oxide. If, however, air is then replaced 
by an inert atmosphere, the oxide already formed 
is sufficient to complete the internal oxidation of 
the metal. It is essential that the dissolved metal 
shall have a greater affinity for oxygen than the 
basis metal of the alloy. Aluminium, beryllium 
and titanium are thus effective in suitable 
amounts in copper. The surface hardness of 
copper containing 14 atomic per cent of beryllium 
is raised from 40 to 165 by oxidation hardening, 
but if the added metal is present in too large an 
amount, a layer of oxide roughly parallel to the 
surface is formed and impedes internal oxidation. 
The surface hardness obtained by this method is 
fairly resistant to subsequent heat-treatment, 
but a tendency to intercrystalline brittleness, 
which may show itself, is an unfortunate factor 
which may militate against practical application. 
Oxidation hardening was found not to take 
place in iron alloys. 


American Society for Metals 


THE papers presented at the thirty-fifth Annual 
Convention of the American Society for Metals, 
held on October 19 to 23, 1953, covered a great 
variety of interests. There were, of course, 
many papers on steel,“and the metallurgy of the 
rarer metals occupied an important place in the 
programme ; but there was no specific mention 
of the more common non-ferrous alloys, though 
one paper dealt with the creep properties of some 
alloys of nickel with cobalt, iron, tungsten and 
titanium. 


THE RARER METALS AND ALLOYS 


_ The intensive research now in progress on 
titanium is shown by the fact that there were no 
less than eight papers on titanium and its alloys. 





* Philips Technical}Review, January, 1953, page 203. 
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Titanium exhibits many attractive properties:and 
it may be expected ultimately to find wide appli- 
cation in the constructional industries. Mean- 
while, however, it has several characteristics that 
have led to difficulties in processing and fabrica- 
tion and would therefore prove detrimental to 
its application. Among these is the tendency of 
the metal and its alloys to seize and gall under 
conditions of wear or during extrusion or wire- 
drawing. With the object of eliminating these 
tendencies, a study of surface hardening tech- 
niques applicable to titanium metal was made by 
J. L. Wyatt and N. J. Grant.(3)* They found that 
the best method of producing a hard, adherent 
case on materials predominantly titanium was by 
nitriding with ammonia. The conditions of 
treatment and the mechanism of the process are 
discussed. The high hardness of the case (often 
exceeding Knoop hardness number 1000, com- 
pared with the initia! 200) was held to be due to 
solid solution hardening by nitrogen and 
hydrogen. The formation of a gold patina of 
TiN on the surface made no apparent contri- 
bution ‘o the hardness of the case because of the 
thinness of the TiN layer. The properties of 
titanium alloys are dependent on composition, 
fabrication procedure and heat-treatment. The 
effect of hot rolling temperature, solution treat- 
ment and ageing on titanium-chromium alloys 
containing vanadium or manganese, or both with 
iron and molybdenum was determined by W. M. 
Parris, P. D. Frost and J. H. Jackson (4). The 
transformation kinetics and mechanical pro- 
perties of titanium-aluminium-molybdenum and 
titanium-aluminium-chromium alloys were de- 
scribed by H. D. Kessler and M. Hansen (5) and 
(6). The response to heat-treatment was chiefly 
a function of the molybdenum or chromium 
content. An aluminium content of 4 per cent or 
more did not greatly improve the strength, but 
markedly reduced ductility at moderate tem- 
peratures. The strength of the alloys could be 
varied between wide limits (e.g. 45 to 90 tons per 
square inch) by varying the heat-treatment. 
With the chromium alloys the highest strengths 
with good impact values resulted from air 
cooling from the beta field, or from an isothermal 
quench and five minutes’ ageing at 500 deg. Cent. 
Isothermal transformation and its effect on the 
mechanical properties of titanium-molybdenum 
alloys were studied by D. J. De Lazaro and 
W. Rostoker (8), who found that, in the case of 
the 7 and 11 per cent molybdenum alloys, 
isothermal transformation gave strength-ductility 
combinations and impact properties generally 
superior to those obtained by quenching and 
reheating. P. D. Frost and others (7) dealt with 
isothermal transformation characteristics of 
titanium-manganese alloys. 

Accurate determinations of oxygen are of 
importance in view of the effect of this element 
on the properties of the rarer metals. A. D. 
Kirshenbaum, R. A. Mossman and A. V. Grosse 
(1) suggest an isotopic method for the determina- 
tion of oxygen in titanium and zirconium, whilst 
the vacuum fusion analysis of molybdenum is 
described by M. W. Mallett and C. B. Griffith 
(2). The embrittling effect of hydrogen on 
zirconium was studied by C. M. Schwartz and 
M. W. Mallett (14) and an equilibrium diagram 
of zirconium-aluminium alloys was produced by 
D. J. McPherson and M. Hansen (13). In a 
paper on the control of the mechanical properties 
of molybdenum J. H. Bechtold (15) showed the 
importance of grain size on room temperature 
properties. An increase in the grain size from 
1700 to 100 grains per square millimetre raised 
the ductile-to-brittle transition temperature by 
about 100 deg. Cent. The papers included a 
survey of vanadium binary systems by W. 
Rostoker and A. Yamamoto (29) and a study of 
the gamma loop in the iron-vanadium and iron- 
vanadium-titanium systems by W. R. Lucas and 
W. P. Fishel (30). 


’ TRON AND STEEL 


A large number of papers dealt with the heat- 
treatment and mechanical properties of iron and 
steel. J. Vajda and P. E. Busby (9) devised a 
method of reproducing the slack-quenched 
structures obtained in heavy forgings by end 
quenching a 7in by 7in round section and taking 


* The figures following authors’ names refer to the number of 
the American Society for Metals, 1953, Preprint. 











841 


specimens at different distances from the 
quenched end. The transition temperature in 
the impact test was progressively increased by the 
presence of increasing amounts of slack-quenched 
structure. In a 0-4 per cent carbon steel, boron 
may seriously lower the impact value when the 
steel is slack-quenched, but the addition of rare 
earth metals had little or no effect on the mech- 
anical properties. E. F. Bailey (11) found that 
impairment of properties by non-martensite 
decomposition products (i.e. by slack-quenching) 
was not serious with 10 per cent decomposition, 
but with 30 per cent the effect was injurious, 
especially if pearlite and ferrite were formed. 
The 3-3 per cent nickel steel was less affected 
than a 0-8 per cent chromium steel or a 1-7 per 
cent manganese steel, each with about 0-4 per 
cent carbon. As the temperature of decomposi- 
tion increased the detrimental effect on mech- 
anical properties became greater. Attention was 
drawn by J. T. Ransom (12) to the adverse effect 
of elongated non-metallic inclusions on fatigue 
strength, especially bending fatigue limit 
obtained with transverse specimens and torsion 
fatigue limit on specimens taken in any direction. 

The effect of pearlite spacing on the transition 
temperature of carbon steels containing 0-01, 
0-2, 0-4 and 0-8 per cent carbon was described 
by J. A. Rinebolt (18), who found that (apart 
from the 0-01 per cent carbon steel, in which 
no effect was observed), there was a decrease in 
transition temperature as the pearlite spacing 
became finer. The effect of chemical composition 
on susceptibility to temper brittleness was studied 
in high purity synthetic alloys by R. Hultgren and 
J. C. Chang (26). This paper, on the whole, 
shows results which might be expected, but its 
contents invite comparison with the recently 
published work of Professor Preece and Dr. 
Carter.t Studies of brittleness also included 
a paper by L. J. Klingler and others (27) on the 
embrittlement of alloy steels induced by tempering 
at 260 deg. to 320 deg. Cent. The embrittle- 
ment was supposed to arise from the initial 
formation of platelet cementite in the original 
austenite grain boundaries before a general pre- 
cipitation took place, and methods for minimising 
the effect were suggested. The occurrence of 
“ fish-scale ” fractures in doubly hardened high- 
speed steel has given rise to two papers—by 
E. Kula and M. Cohen (33) and by A. H. Grobe, 
G. A. Roberts and D. S. Chambers (34)—in 
which it is held that refinement of the discon- 
tinuous grain coarsening, which is responsible for 
the fractures can be attained by annealing one 
or more times before the third hardening. 

Four papers dealt with boron steels. The 
Fe-Fe,B system is discussed by C. C. McBride, 
J. W. Spretnak and R. Speiser (22), who con- 
clude that boron forms an interstitial solid 
solution in gamma iron, but a substitutional 
solid soluiion in alpha iron. In another paper 
J. W. Spretnak and R. Speiser (20) put forward a 
working hypothesis for the mechanism of the 
boron hardenability effect. A. E. Powers and 
R. G. Carlson (21) found that boron increased 
susceptibility to temper brittleness of a 1-6 per 
cent manganese steel, but felt that the positive 
effect of boron on susceptibility was not of suffi- 
cient magnitude to warrant condemnation of 
commercial boron steels. The effect of boron in 
raising hardenability is known to decrease with 
increasing carbon content, but case-hardening 
steels containing boron are used to take advantage 
of the effect of boron on the core. G. W. Po: 7"l, 
M. B. Bever and C. F. Floe (23) have studied ine 
carbon nitriding of boron steels. They found 
that whereas the hardenability of a carbonitrided 
case on a plain carbon steel is greater than that 
of the same steel in the carburised condition, the 
hardenability of a carbonitrided case on a boron 
steel is lower than that of a carburised case. 
This they attributed to interference by nitrogen 
with the action of boron. 

Other papers refer to the constitution of ferritic 
stainless steels, electron microscope studies of 
tempering, including the influence of silicon, 
and the flow and fracture of single crystals of 
ferrite. Of a more general character, covering a 
range of ferrous and non-ferrous materials, were 
papers on recrystallisation and grain growth, 
supercooling and dendritic freezing of alloys, 
and on the notch-bar tensile properties of various 
materials. 

+ Journal of the Iron and Steel Institute, April, 1953, page 387. 
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RAILWAY WAGES 


At a late hour on Wednesday of last week, 
it was learned with considerable relief that 
the National Union of Railwaymen had 
rescinded its decision to begin a strike at 
midnight on Sunday last, and that negotia- 
tions on railway wages were to be reopened. 
This announcement came at the end of a day 
of discussions between the British Transport 
Commission and the National Union of 
Railwaymen, in which the two other railway 
unions—the Associated Society of Locomo- 
tive Engineers and Firemen and the Transport 
Salaried Staffs Association—also joined. 
On the two preceding days, the Minister of 
Labour, Sir Walter Monckton, had talked 
with all the parties concerned in the dispute, 
and it was through his good offices that the 
negotiations, broken off a fortnight ago, 
were resumed. The present railway wages 
dispute—which still remains to be settled— 
dates back to early August when the three 
unions presented a claim for a 15 per cent 
wage increase. It was based upon the cost 
of living and upon the desirability of bringing 
railway workers’ pay into line with that in 
other industries. The claim was rejected 
by British Railways and by the Railway 
Staff National Council, which constitutes 
the second stage of the accepted negotiating 
machinery. In November, the claim was 
referred to the Railway Staff National 
Tribunal, the final court of appeal, which 
consists of an independent chairman and two 
other members nominated by the British 
Transport Commission and the unions 
respectively. At the beginning of this 
month, the Tribunal gave as its award an 
increase of 4s. a week, a decision which 
the British Transport Commission expressed 
its willingness to implement, but which was 
emphatically rejected by the three unions. 
A subsequent offer by the Transport Com- 
mission to examine the whole wage and 
salary structure, provided the Tribunal’s 
award was accepted immediately, met with 
the approval of the two smaller unions, but 
was refused by the N.U.R. It was at this 


point that the N.U.R. announced its inten- 
Happily, that 
although the 


tion to take strike action. 
action has been averted, 
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business of effecting an amicable settlement 
is still before the British Transport Com- 
mission and the unions. 

When the negotiations were resumed last 
week, the British Transport Commission 
reiterated its willingness to examine, with 
the unions, the whole of the railway wage and 
salary structure. The purposes of such an 
examination, it was state’, would be to 
correct anomalies and give added incentives 
in desirable cases, and to investigate all 
standard rates of pay. As, however, such a 
review will of necessity take a long time, the 
Transport Commission, after consultation 
with the Government, has given the unions an 
assurance that, within two months from the 
operative date of the Tribunal’s award there 
will be a further improvement, on a percent- 
age basis, of the standard rates of pay. 
Whilst, therefore, the unions have not 
succeeded in getting the full amount of their 
original claim, the portents are that they have 
succeeded in gaining a good deal more than 
the Tribunal, after consideration of all the 
facts, felt able to award. In this instance 
at any rate the findings of the Tribunal 
—which is, after all, an important part of 
the accepted machinery of negotiation— 
have been virtually set aside. Yet sympathy 
with the railwaymen’s demands has not been 
lacking. Their unions started off with a 
claim that had rather more reality about it 
than some of the wage claims which have 
recently been advanced in other industries. 
The existing rates of pay for several grades 
of railwaymen do not compare very favour- 
ably with those ruling in other industries. 
Furthermore, the differentials between the 
wages of skilled railway operatives, such as 
footplate men and signalmen, and the 
unskilled grades undoubtedly stand in need 
of the overhaul which has now been pro- 
mised by the Transport Commission. It 
is to be hoped that the concurrence of the 
unions with the proposal to undertake a 
** comprehensive review ” of the wage struc- 
ture means that they are anxious to adhere 
to the principle of maintaining reasonable 
differentials in the wage rates of the various 
grades of railwaymen. In most of the wage 
claims that have been advanced in the post- 
war years, the emphasis has been on an 
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all-round increase, and all too little concern 
has been shown by the unions for the essentia! 
difference between skilled and _ unskilled 
work. 

There is, however, one important aspect 
of the whole matter that needs be kept 
very much to the fore. It concerns th 
methods by which the British Transpor; 
Commission will meet the forthcominy 
additions to the railway wages bill. Increased 
freight charges can only lead to increased 
costs in the products of industry at a time 
when it is imperative that costs should 
mount no higher. But the British Transport 
Commission is required by statute to pay 
its way “taking one year with the next,” and 
by the end of last year its accumulated 
deficit had reached £31,500,000, a large 
portion of which unfortunately had been 
incurred by British Railways. At present, 
it is not at all likely that the railways can 
make sufficient economies—and at the same 
time increase their efficiency—to meet the 
whole cost of their new wages bill. Yet, 
herein, we suggest, is the biggest task imme- 
diately before the Transport Commission 
and the unions. Last week, both the Com- 
mission and the unions agreed “to confer 
in order to evolve ways of increasing the 
efficiency of the railway organisation.” 
Nearly three years ago, as part of the settle- 
ment of a wage dispute, the three railway 
unions acknowledged “‘ the imperative need 
of the fullest co-operation with the (then) 


Railway Executive in the elimination of 


waste of manpower, in increasing efficiency 
and improving productivity within the railway 
industry.” To that end, it will be recalled, 


a special joint committee representative of 


the Railway Executive and the unions was 
set up. The fruits of that committee’s 
labours, however, have never become very 
evident in increased efficiency and greater 
productivity. Now another joint endeavour 
of the same kind has been agreed upon. This 
time, surely, industry and the country 
generally have cause for expecting much 
more satisfactory results. 


FOG DISPERSAL 


Some three years ago we drew attention 
in these pages to some important research 
work on the possibility of weather control 
which had been carried out during recent 
years in America and Australia. We gave 
it the heading “Man Made Rain,” since 
that was evidently the chief immediate 
objective of the endeavour. It became clear, 
however, during these investigations that 
the ‘“cloud-seeding’”’ method employed, 
whether by making use of dry ice (solid 
carbon dioxide) or of silver iodide, might 
be used not only for the purpose of causing 
precipitation of rain or snow, but with the 
further object of dispersing certain forms of 
mist. The carrier to cloud level first employed 
for either substance was usually an aircraft 
of some sort—as in the control of locusts and 
other pests—but it was later discovered that 
the silver iodide method could equally, and 
usually much more economically, be applied 
by braziers located on the ground so as to 
release fumes to find their way into the 
clouds which it was worth while to attack. 
The water particles in such clouds would 
then, if at the right temperature (say, minus 
20 deg. Cent. or thereabouts) and of suitable 
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size, quickly coagulate and fall as snow or 
rain. Ordinary fog or mist, at other tem- 
peratures, was less affected, but there seemed 
to be a fair prospect that further research 
work might find out how to solve this 
problem, too. It was apparent that if this 
could be done the gain in certain parts of 
the world would be substantial, for besides 
the control of rainfall distribution, so making 
jt more equal in its location and so assisting 
farming operations, it might show also how 
to alter the path and type of hurricanes and 
in addition provide a possible means of 
control of mist and fog. 

It will be asked whether there is good 
reason for believing this control is at all nearer 
attainment ? Light is thrown on_ that 
question in a recent issue of our contemporary 
Research, where a preliminary account is 
given of investigations initiated at King’s 
College, London, which seem to carry this 
whole problem an appreciable stage further. 
The investigations show that although the 
temperature range in ground mist or fog 
is seldom right for ordinary cloud-seeding 
methods to be effective, the addition of a 
very small amount of some detergent sub- 
stance may enable this difficulty to be sur- 
mounted ; if this conclusion is confirmed by 
the full-scale experiments now proposed, there 
may be offered us the happy prospect of 
having at our disposal a cheap and effective 
means of dispersing fogs, leading to improved 
meteorological visibility near the ground, 
at civil or military airports forexample. Such 
a means of dealing with fogs and mists would 
indeed have an immense advantage over the 
slow and only partial alternative of inducing 
the mass of the population to adopt smokeless 
fuels for all heating or power-producing 
purposes, desirable though that objective 
must remain. Conditions favouring the con- 
tinuance of widespread fog are temperature 
reversals at altitude ; instead of the air temp- 
erature steadily cooling off at the normal 
lapse rate as height increases, it may some- 
times show a rise (possibly due to the occurence 
of a current of warmer air), and when it does 
so all the air below becomes stabilised, as 
though enclosed by a sort of meteorological 
‘*}id.””. Then:any smoke coming from short 
chimneys (and of tall chimneys, too, if the fog 
belt is deep) is confined within a height of only 
a very few hundred feet, and “ pea-soup ” 
conditions can thus arise, to the great hind- 
rance of normal ground traffic, as well as of 
important sporting events and national 
ceremonials of every variety, not to mention 
its gravely deleterious effect on human 
health (as shown during the great fog of 
December 1952,in London). It would indeed 
be a wonderful improvement if the seeding of 
fogs by a few aircraft(or by other means) by 
some harmless chemical could cause the 
condensation of the particles of fog or mist 
into drops large enough to fall right out of 
the unpleasant mixture now called “* smog.” 

This important addition to rainfall control 
technique is put forward by Mr. N. Pilpel, a 
research scientist at King’s College, London, 
and has been submitted to the Minister of 
Supply by Sir Eric Rideal, Chairman of the 
Scientific Advisory Council. That the quantity 
of material needed in such operations is 
claimed to be very small indeed may perhaps 
be attributed to occurrence of the kind of 

chemical chain reaction to which we have 
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become familiarised in descriptions of recent 
atomic research. Mr. Pilpel is careful to 
point out that “‘ aspects such as the nature of 
the surface-active agent, the quantities 
required, the best method of application, the 
effect of contaminants and meteorological 
conditions generally, the ratio of seeder to 
surface-active agent for maximum efficiency, 
&c., all require extensive study.” So there 
is much yet to do before the fuller-scale aspects 
of the proposed method of fog dispersal can 
begin to interest engineers practically. But 
if this ambitious dream should ever become 
a reality one result may be to transform the 
work of the Meteorological Office from the 
relatively passive role of predicting what the 
weather will be if “ nobody does anything 
about it,” into the decidedly active one of 
seeing that the weather shall be “ what it 
ought to be.” No doubt the drawing up of a 
definite programme for the ‘ coming 
weather ”’ will have its difficulties : one fore- 
sees active Question-times in the House of 
Commons, hot arguments and even perhaps 
close divisions between Government and 
Opposition ! But whatever the complexities 
the results are likely to be a vast improvement 
on just leaving everything to chance, as by 
long custom, perforce, it has been hitherto, 
and no doubt it will be for engineers to 
produce and to control the operation of the 
necessary equipment. 





Literature 


The Steam Locomotive in America: Its 
Development in the Twentieth Century. By 
ALFRED W. Bruce. New York: W. W. 
Norton and Co., Inc. 7:50 dollars. 
London: George Allen and Unwin, Ltd., 
40, Museum Street, W.C.1. Price 45s. 

THE author opens this massive work with 

these words : “‘ The Great age of the steam 

locomotive is past. The development, over 

a period of more than 100 years, of the steam 

locomotive is now (1952) a closed chapter in 

the history of motive power and transporta- 
tion.” In the United States, to which the 
author has largely confined his book, these 
dramatic words are probably true, and esti- 
mates are put forward that nearly complete 

“ dieselisation ’’ may be realised by 1965. 

One need not discuss here the reasons for 

this phenomenal change ; but Mr. Bruce 

has appropriately chosen this moment for a 

review of steam locomotive development. 

Apart frém the short introductory and 

historical sections, the main work is sub- 

divided into chapters on General Develop- 
ment, Power Transmission, Development of 

Basic Elements, Development of Individual 

Types, Special Service Locomotives, Growth 

and Development. Much of Mr. Bruce’s 

story is told in very general terms. From 
non-technical sources a good deal of informa- 
tion has come from America regarding the 
results achieved by the more recent develop- 
ments, and it would have been interesting 
to have full technical data concerning, for 
example, the very long engine workings 
regularly operated on Western Lines, such 
as the Santa Fe; details of the servicing 
necessary to make runs such as those from 
La Junta to Los Angeles, 1234 miles, in 
twenty-eight hours, and to return after a turn 
round time of only seven hours. That it was 
done, we know, and in the operation of very 
heavy trains ; but what was necessary in the 
way of maintenance and of intermediate and 
terminal servicing facilities ? What was 
necessary for the still longer run of 1788 
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miles from Kansas City to Los Angeles, on 
which engines were handled by twelve 
different crews in succession on the one 
through run ? 

Of the finer points of engine performance, 
such as are studied closely in this country, 
Mr. Bruce tells us very little. It would have 
been very interesting to be able to compare 
the basic performance of a Santa Fe 6ft 8in 
4-8-4, or a New York Central 4-6-4 with 
that of our own “ Britannias,’ a Great 
Western “ Castle” or a Gresley “ Pacific.” 
On the matter of power output Mr. Bruce 
includes a chart—partly theoretical and 
partly the result of actual tests—for “‘ a large 
4-8-4 type engine,” on which an evaporation 
rate of 110,000 1b of steam per hour corre- 
sponds to a maximum output of 5000 d.h.p 
at 65 m.p.h., though the indicated horse- 
power reaches its maximum of 6600 at 
85 m.p.h. The coal consumption is then 
18,000 Ib per hour, or 3-61b per drawbar 
horsepower hour. This appears to be well 
above the best British standards for steady 
test-house conditions, but in making com- 
parison the rather general terms in which the 
data given in Mr. Bruce’s book are drafted 
must be taken seriously into account. More 
than 150 pages are covered by the chapter 
describing the development of basic elements, 
and notes are included on the mechanical 
aspects of every conceivable detail. It is all 
extremely interesting, but it would have been 
still more so had reference been made to the 
behaviour of the recent locomotives in 
service. 

Mr. Bruce has concentrated on the machine 
itself, with little or no background in terms 
of the daily work it was called upon to do and 
the service it rendered in passenger and 
freight haulage towards the life of the United 
States. But the book is large as it is. Perhaps 
one day the author may be tempted to pro- 
duce a companion volume under some such 
title as ““ The American Steam Locomotive in 
Service.”” Then the curiosity of British readers 
may be rather more completely satisfied as 
to how the great machines described by Mr. 
Bruce performed, week in, week out, year in, 
year out. Then, too, they may be able to 
follow more clearly how they came to be 
superseded, overnight as it were, by the new 
diesel-electrics. In the meantime Mr. Bruce’s 
book deserves to become a standard work, 
but a standard work on only half the whole 
subject. 
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(We do not hold ourselves responsible for the opinions of our 
correspondents 


LOCOMOTIVE VALVE GEARS 


Sir,—In reference to my contribution on the 
above subject, published in THE ENGINEER of 
December 11th, I wish to make the following 
correction regarding the valve setting of the 
W.R. “ Hall” class engine. The “lead” in 
full gear is negative and the dimension I gave in 
Table III should therefore be shown as —0-18 
and not 0-18. I regret this error on my part. 

E. C. POULTNEY 

London, N.W.3, December 18th. 


SHORTAGE OF NAVAL ENGINEER 
OFFICERS 


Sir,—I have read your leading article on this 
subject in the issue No. 5107, dated December 11, 
1953, and cannot let the sentence go by unchal- 
lenged, where, dealing with career prospects, it 
is stated “‘ the intelligent hardworking lad... 
should have little difficulty in reaching the rank 
of a senior captain... .” 

I am not able to quote accurate figures, but a 
conservative estimate is that at least sixty 
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Lieutenant Commanders (E) enter the promotion 
zone each year. There are about thirty promo- 
tions of Lieutenant Commander (E) to Com- 
manders (E) and about ten promotions of 
Commander (E) to Captain (E) each year. So 
that 50 per cent Lieutenant Commanders (E) 
can expect to reach the rank of Commander (E) 
and only 17 per cent can expect to reach the rank 
of Captain (E). 

Of course, these figures are very rough esti- 
mates, but I think that the actual figures are of 
the same order, in which case they indicate that 
something else besides intelligence and hard work 
are necessary for promotion to Captain (EB), 
which is much harder to get than you imply. 

J. R. PATTERSON, O.B.E., D.S.C., 
Commander (EB), R.N. (Retired) 
Sunderland, December 14th. 





‘The Chartered Mechanical 
Engineer ”’ 

IN this our Christmas issue we have the pleasure 
of welcoming a new publication. The Institution 
of Mechanical Engineers has just circulated to 
its members the first issue of The Chartered 
Mechanical Engineer. This publication super- 
sedes the previously existing Institution Journal. 
It will, however, carry on the main function of 
the Journal, which was to acquaint members 
with the various activities of the Institution. 
But it will contain additional material. Lectures 
and addresses, for example, will be printed and 
will in this way be made available to members 
in printed form much more rapidly than hereto- 
fore. It is anticipated that there will be also a 
“ Foreword ” each month discussing some aspect 
of the Institution’s work. The Chartered 
Mechanical Engineer will be published monthly 
except in July and August. The Journal, which 
it replaces, used to contain very short summaries 
of papers to be read at meetings. In the new 
publication much longer and more satisfactory 
summaries, running to a length of about 1000 
words, of all papers accepted for publication will 
be printed some four to eight weeks in advance 
of the meetings at which they are to be presented. 
The whole presentation is greatly improved and 
the material is much more readable. Each issue 
will be sent to all members of the Institution, 
now numbering some 40,000, and will be available 
to non-members at a charge of 3s. per copy, or 
an annual subscription of 27s. 6d. 

Arrangements for publishing the Proceedings 
of the Institution are also to be altered. Publica- 
tion of the existing Proceedings (A) and (B) and 
Automobile Division Proceedings is to cease in 
due course, but each paper will appear in full, 
with its discussion, as a separate issue, which 
will be available to members only upon demand. 
The result will be that members will be able to 
obtain copies of papers and their discussions in 
which they are specially interested more rapidly 
than at present. The Proceedings will, of course, 
be bound annually into volumes. Full preprints 
of papers to be presented will, as at present, be 
available to members whose interest has been 
aroused by summaries appearing in The 
Chartered Mechanial Engineer. 

The first issue of The Chartered Mechanical 
Engineer contains a particularly interesting 
announcement. The Institution is to hold its 
Summer Meeting next year in Holland during the 
week commencing June 14, 1954. 





HANDBOOK ON Die CastTinGs.—A handbook, spon- 
sored by the Advisory Committee (Die Casting), Ministry 
of Supply, has been compiled on the subject of die cast- 
ings by Mr. F. D. Penny, of the Ministry’s Armament 
Design Establishment, for the use of Service designers 
and inspectors. This book is intended primarily to 
assist designers to appreciate the advantages and limita- 
tions of die casting processes, assess the suitability of a 
particular component for production as a pressure or 
gravity casting, choose the best materials available, and 
to give guidance in designing the component in order 
that full advantage may be taken of the potentialities 
of the process and the materials chosen, It will also eb 
of value to those concerned with the production and 
inspection of die castings, both for the Services and 
general usage. The handbook is fully illustrated with 


photographs and line drawings and also contains tables 
giving data on compositions, physical and mechanical 
properties of die casting alloys, on limiting sizes and 
recommended tolerances. Copies of the book can be 
obtained from Her Majesty’s Stationery Office at 6s. 
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“Sherpa” Tailless Aircraft 


The small-scale tailless research aircraft described below has been constructed as 
a private venture by Short Brothers and Harland, Ltd., to investigate the properties 
of an aero-isoclinic swept wing, so called because of its property of maintaining 
approximately a constant angle of incidence spanwise when flexed. It is used in 
conjunction with all moving wing-tip elevons and several advantages arising from 
structural and stability considerations are claimed for it. 


A DEMONSTRATION was arranged recently 
at Belfast of the ‘‘ Sherpa ”’ tailless aircraft 
which has been built by Short Brothers and 
Harland to investigate the properties of an 
aero-isoclinic wing and its use in conjunction 
with all moving wing-tip control surfaces. 

This development aims to resolve some of the 
aero-elastic problems which are encountered 
with swept-back wing and tailless aircraft, and 
mention was made of it by the company’s chief 
designer, Mr. Keith-Lucas in a recent paper.* 
These plan forms inherit in a more severe degree 
the structural deformation leading to aileron 
reversal. It is well known that in a straight- 
wing aircraft the effect of lowering the aileron 
on the outboard wing, thereby increasing its 
lift, causes a torsional displacement of the wing, 
such that the incidence of the wing tip is reduced. 
The loss of lift due to this distortion progressively 
decreases the effectiveness of aileron control 
as forward speed increases and can eventually 
lead to the complete reversal of the control effect. 
However, a straight wing has the property when 
flexed under aerodynamic loads of retaining 
along the span a constant angle of incidence, 
an advantage which is not shared by a swept-back 
wing. With this configuration a load applied, 
say, on the flexural axis at the wing tip will cause 
a progressive reduction of incidence towards the 
tip, which, though, in this case, cannot lead to 
aileron reversal greatly reduces the effectiveness 
of the aileron. Furthermore, in a manceuvre such 
as that of pulling out of a dive, this washout due 
to flexure results in a loss of lift aft of the centre 
of gravity of the machine, causing a loss of 
longitudinal stability, clearly depending upon the 
degree of sweep back and aspect ratio adopted. 
It is because of these effects that stiffness 
rather than strength has become the design 
criteria in swept-back wings and is thus an 
adverse influence on the structure weight of the 
machine. 

If the load previously placed on the flexural 
axis is now moved well forward at the tip, a 
twist can be induced which counterbalances the 
warping due to pure flexure. The object of the 
aero-isoclinic wing, at the expense of certain 
dynamical complications, is so to relate the 
strength and stiffness of the wing that the air 
loading producing the wing flexure also twists 
the wing as to restore everywhere along the span 
the incidence it would normally lose, thus main- 
taining a constant angle of incidence. This has 
been achieved in the “ Sherpa”’ by placing the 
torsion box well back on the wing so that the 
air loads acting at the quarter chord life have the 
required moment arm about the torsion box. 
In this arrangement the freedom of the main 
spar to twist is illustrated by the spanwise slit 
in the leading edge ribs and skin, as shown in 
our illustration of some wing details. 

Because of the relatively low torsional stiffness 
which is necessary with this design, the problem 
of aileron reversal again arises and the company 
has adopted rotating wing tip controls which 
serve both as aileron and elevator, and also 
reduce the structural problems in maintaining 
the iso-clinic characteristic. This form of 
control was originally used by G. T. R. Hill on 
his tailless ‘‘ Pterodactyl’’ aircraft in 1925 ; he 
was similarly the first to advocate the aero- 
isoclinic wing itself. 

A number of advantages are claimed for this 
system of wing-tip controls, which have an area 
approximately one-fifth of the total wing area. 
They obviate tip stall at low speeds, for, due to 
their functioning then as elevators at the wing 
tips, they are at considerably reduced incidence. 
The rolling moment associated with side slip in 
swept wing and tailless aircraft is also reduced 
due, it has been found, to the action of the 
jor The Shape of Wings to Come.” British’Association, Belfast, 





Telative direction of airflow upon the tip surface, 
Their main advantage is the fact that they 
eliminate the possibility of both aeleron and 
elevator reversal. 

The characteristics of this wing, it is thought, 
will be best suited for those military aircraft 
needing high sweep back and large aspect ratio, 
which have both to be capable of long-range 
flights at high altitudes and speeds, and capable 
of combat manceuvre at low altitudes. 

The ‘“ Sherpa ” tailless research aircraft might 
be regarded as a utility aircraft built as quickly 
and as cheaply as was expedient to investigate 
solely the slow-speed characteristics of the wing 
and controls. 

The wing is constructed mainly of spruce 
and plywood, with light alloy in strategic posi- 
tions, and is built as a unit attached to the 
fuselage at three points. 

The main spar is situated on the 25 per cent 
chord line and is formed with upper and lower 
booms of laminated wooden construction. The 
shear webs are positioned at 35 and 60 per cent 
chord, and are of plywood construction, the 60 per 
cent web being of ply with a thick centre lamina- 
tion. Metal angle pieces are “reduxed ” and glued 
to the webs for the attachment of the skin sheeting. 

With the exception of two ribs the main 
inter-spar ribs are of metal and wood, light alloy 
between the 25 per cent booms and the 35 per 
cent shear web, and plywood and spruce between 
the 35 and 60 per cent shear webs. Two ribs are of 
all-metal construction and carry the elevon con- 
trol bearings. Intermediate ribs are fitted between 
the 35 and 60 per cent shear webs. Further ribs 
formed by spruce battens are fitted between 
main and intermediate ribs ; these are glued to 
skin sheeting and shear webs. 

The leading edge ribs are all of light alloy, 
with the main ribs split forward of the lower 
main spar boom. The upper part of the rib is 
secured rigidly to the spar boom, the lower part 
being free to move. Intermediate nose ribs of 
channel section, fitted between the main ribs, are 
not attached to the main spar booms, but are 
glued to the leading edge sheeting and con- 
nected at the rear ends to a channel section 
member fitted between the main ribs. 

In the centre section two robust metal ribs, 
with channel section members riveted to their 
upper and lower edges, are arranged in a “ V”’ 
joined at the aft end and spaced at the forward 
end by heavy gauge transverse diaphragms. 
These ribs carry the wing attachment fittings, one 
forward at the 35 per cent position on each rib 
and one at the point where the two ribs join. 
The wing main spar booms are bolted to the 
metal centre section ribs and diaphragms through 
steel biscuit plates, and angle plates are used to 
secure the shear webs. 

The lower surface of the wing inboard is com- 
pletely sheeted with plywood except where the 
flaps are fitted. Ply with a thick centre lamina- 
tion is used between the 35 and 60 per cent shear 
webs, thus completing the wing torsion box. 
The upper surface is covered with plywood back 
to the 60 per cent shear web, thence fabric to the 
trailing edge. The nose sheeting of plywood is 
fastened to the upper spar boom at 25 per cent 
chord and at the lower edge to the free flange of 
the nose ribs. 

The elevons are of spruce and plywood, con- 
structed around a built-up metai spar of octagonal 
section. The spar is positioned at 23 per cent 
of the elevon chord ; the main ribs which extend 
from nose to trailing edge are secured to the spar. 
An anti-balance tab is inset at the inboard end 
of the trailing edge of each elevon. 

The elevon spar is made in two halves jointed 
at the break between elevon and wing, and the 
inboard portion of the spar is fitted between the 
two all-metal ribs, being secured to them through 
self-aligning bearings. The connection of elevon 
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to wing is made through machined fittings which 
are built into the mating ends of the spar. A 
bolt with conical bushes and a split sleeve is 
used at the joint, the detail being shown in the 
drawing. 

The flaps, which are hinged to outrigger 
brackets on the underside of the wing, are 
operated by a pneumatic ram mounted on a 
transverse box structure located just forward of 
the engine front firewall. Levers fitted one at 
each end of the box structure carry chain 
sprockets and are coupled by roller chain and 
special link bars, the joints between chains and 
links being designed for non-reversibility. 

The lever on the port side of the box structure 
is a bell crank, one side of which is connected 
to the piston-rod of the ram. Each flap is 
coupled to its respective lever on the box structure 
by a push rod. 

Elevons.—The elevons are operated from a 
normal spade-grip control column which is 
pivoted, a short distance from its lower extremity, 
to a fore-and-aft torque tube below the pilot’s 
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seat. Below and parallel to the torque tube is a 
tubular drag link attached at its forward end to 
the lower extremity of the column ; the aft end 
of the drag link is connected to a yoke fitting 
which hinges to the aft end of the torque tube 
above. - With fore-and-aft movement of the 
column the drag link gives direct up-and-down 
movement to the elevons while the torque tube 
provides the necessary differential movement. 
Each arm of the yoke fitting is coupled by push 
rod to a bell crank lever in the wing root. 

In the wing leading edge a series of universally 
jointed push rods are carried in self-aligning 
bearings and are attached through a special 
adjustable fork fitting to the bell crank lever at 
the wing root. The outboard ends of the push rods 
attach to an idler lever located inboard of the 
metal ribs. The other end of the idler lever 
connects to a tubular drag link, where it connects 
to the apex of a tubular “V” lever ; the arms 
of this lever extend forward to pivot on each 
end of a skew lever secured on a torque tube. 

Adjustable stops are fitted, against which the 
apex of the “‘ V ” lever engages. A lever on the 
outboard end of the skew lever torque tube is 
connected by push rod to the lever on the elevon 
spar. 

An anti-balance tab fitted on each elevon is 
operated by push rods connected to a sliding 
fitting anchorage on the wing structure. An 
electric motor and gearbox operated by the 
Evershed ‘‘ Powerotor ’’ system is mounted in 
the wing and is coupled by push rod to the 
sliding anchorage of the tab push rods ; this 
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arrangement has the effect of varying the fulcrum 

point and gives an additional travel of up to 

8 deg. one way or the other to normal tab 
movement. 

The aircraft has two Turbomeca “ Palas” 
jet turbines mounted amidships, which together 
develop 700 lb static thrust at 34,000 r.p.m. 
They are started on petrol. The all-up weight 
of the *‘ Sherpa ” is 3125 Ib. 





Productivity—Are We on the Right 
Road ?* 


By the Right Hon. LORD SEMPILL, A.F.C., F.R.Ae.S., 
M.LProd.E. 


Stnce the dawn of machinery, concentration 
has been on the technique of making things, but 
very little attention until recently has been given 
to the technique of moving things. This has to 
be qualified since considerable success has been 
achieved in the science of transportation over 
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range transportation” is to reduce unit pro- 
duction costs, and this may be different from 
reducing materials handling costs. 

As has been pointed out, we lag in the use of 
mechanical handling appliances, though we may 
claim to lead in the design thereof. One of the 
most interesting British inventions of the day— 
that of fluid drive—is being widely employed. 
This invention makes possible the transmission 
of power with a control of application superior 
to that of steam. Every phase of industry is 
touched by one of the most important develop- 
ments of our day, that of electronics, without 
which it would be impossible to produce that 
high rate of productivity that our future compels. 
The foundations of what has me a great 
science originated in Britain, following the 
invention of the thermionic valve by Fleming and 
other fundamental work by Watson Watt. 

There are two great differences between the 
industrial machine of the U.S.A. and our own : 
first, the attitude of mind of those on the job ; 
second, the enthusiastic adoption of mechanisa- 
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long distances. The other aspect to which 
attention has been given is the development of 
motion study. It is clear, therefore, that success 
has been met in moving things over vast distances 
as well as for moving things at arm’s reach. The 
gap between, that of “ short-range transport,” 
has been ignored, and it is only comparatively 
recently that attention has been given to this 
problem. It would be true to say that, whereas 
we lead in the invention, design and construction 
of handling equipment, we fail broadly to apply it 
to our own industry. It is very difficult to sell 
such equipment to other countries when the 
makers thereof can point to very little use in our 
domestic field. 

The importance of “ short-range transporta- 
tion ” may be illustrated by considering materials 
lying in a certain plant for 240 hours, of which 
time only ten hours was devoted to actual pro- 
cessing the material—a manufacturing efficiency 
of only 4 per cent! It is not necessary to say 
more except to reflect on the expense of the 
investment, which in its turn demands excessive 
storage and handling facilities. A careful study 
in different fields shows that materials handling 
costs may vary from 30 to 90 per cent of the total 
production costs. It is not necessary to stress 
the importance of this aspect by further examples, 
except to quote from the same study that for 
every ton of finished product despatched some 
50 tons of some kind of material entered the 
factory. The ultimate objective of ‘“ short- 
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tion in America and therefore higher productivity. 
Long ago the Americans adopted the ideas of 
the late Henry Ford, that there is no limit in 
creating wealth with the result that there is a 
burning urge to adopt any and all new production 
techniques and mechanisms. The operatives do 
not worry about the company doing well, pro- 
vided their pay packets reflect a practical appre- 
ciation of this fact. With us the majority take the 
view that the creation of wealth is very limited 
and that all should be governed by the lowest 
common denominator. 

With us there is a great resistance to change, 
which varies in a marked way between the 
expanding and the non-expanding industries. 
The former, for example, electrical generation 
and manufacture, aircraft, automobiles and 
trucks, the latter railways, docks and coal mines. 
The former, seeing their increased output 
absorbed, are keen to adopt any improved 
techniques. The latter, seeing that the skill of 
production engineers is bound to reduce man- 
power, quite naturally resist the introduction of 
labour-saving devices, which, broadly speaking, 
are only permitted if they do not do their job— 
save labour. The process of mechanisation, 
which in many instances though not being actively 
avoided, is certainly not being vigorously 
adopted, and this to our peril. This process must 
be encouraged to the maximum. For a long 
time politicians have promised those in the non- 
expanding industries that they will not work 
themselves out a job and can carry on happily 
until they reach the retiring age. Such a state- 
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ment, of course, would imply that production 
engineers are remarkably inefficient or that the 
industries themselves refuse to adopt any of their 
labour-saving mechanisms. As the process of 
mechanical handling proceeds, men are bound in 
the non-expanding industries to work themselves 
out of a job. The matter must be dealt with in a 
sympathetic and straightforward way. This 
entails the provision of housing, near new centres 
of employment, to which hands no longer needed 
in, say, the docks would be welcomed—I repeat 
welcomed—as opposed to directed. Until this 
problem is settled in a human way, resistance to 
the adoption of new techniques and mechanisms 
will continue, with disastrous results to our 
industrial efficiency. 


CaRGO HANDLING 


All forms of transport are vital to our living, 
and in particular is this so in regard to merchant 
shipping. In the years prior to the last war ships 
spent some 230 days of the year at sea, and 120 in 
port. To-day, with all the mechanical handling 
devices that are on the market—though not at 
our docks—the figures are 170 and 190. In 
other words, the time in port has increased by 
some 60 percent. An appalling thought when one 
considers what could be. The ships could be 
operated far more efficiently and carry a greater 
quantity of ton miles of cargo per year. The 
more rapid turnround of ships and the carrying 
of more cargo per year is dependent on the raising 
of the standard of loading and unloading 
efficiency. 

What can be done is well illustrated in Canada, 
where some 7000 tons of ore per hour are being 
loaded into ships by ten men. In an hour-and a 
half that gang can unload a 10,000-ton freight 
train, which means that each man is responsible 
for shifting 700 tons per hour. That amount per 
man-hour is a big figure as compared with our 
figure of about a ton per man-hour for general 
cargo, and shows to immense advantage the 
value of these new techniques. 


MECHANISATION IN THE MINES 


The source of our national wealth and the 
product that made possible the Industrial 
Revolution of the last century was coal. Let us 
consider the present fifteen-year programme of 
modernisation and mechanisation which is well 
under way, and will eventually yield 30,000,000 
tons more coal a year with 68,000 fewer miners. 
This programme will yield an increase of less 
than 2 per cent a year per person employed and 
will cost, over the fifteen years, £500 million. 
The result forecast is most disappointing. If the 
miners were to be paid all the increase in pro- 
ductivity that would result from the fifteen-year 
programme of modernisation and mechanisation, 
in terms of increased wages, they could expect 
about 4s. a week increase per year. This, of 
course, would allow nothing for reducing the 
price of coal. 

To get some idea as to what is happening in the 
the efficient handling of coal, it is interesting to 
look back over the last few decades and consider 
what happens to the coal in a power station. 
Take a medium-sized power station, burning 
some 1600 tons of coal a day, which is about the 
output of a medium-sized pit. During the last 
thirty-five years productivity in the handling of 
coal in power stations has increased as much as 
eighteen times. As an indication of this, in 1915 
it cost 64d. to move | ton of coal from the wagon 
in the power station siding to the bunkers in the 
boiler-house. To-day, with wages approximately 
five times more than in 1915, it costs $d. This 
illustrates the remarkable difference in overall 
efficiency between the expanding and non- 
expanding industries. As has been pointed out 
before, in the former there is no question of 
labour redundancy and there exists keenness 
to discover, invent, install and use labour-saving 
equipment. In the non-expanding industries the 
same urge, except in isolated cases, does not 
exist, it being damped down by the fear of 
redundancy. This is perfectly natural, since 


human beings are not, despite the bureaucratic 
insistence that they should be, economic units. 
Unless the seriousness of the national situation is 
explained in simple language, the natural law 
of self-preservation will maintain, as it does, a 
high resistance factor. 

How comes it that in the last thirty years the 
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efficiency in handling the coal in a power station 
has increased by eighteen times, whereas in the 
ten years or so ahead there will be an increase 
of less than 2 per cent a year per person employed 
after the expenditure of £500 million? 

A far better result could be shown, as may be 
illustrated by the following example. At a 
northern pit the number of miners has been 
reduced during the past few years from 1400 to 
800, and the output of coal remains the same. 
The miners rendered redundant were absorbed 
into nearby pits. After the labour force had 
been reduced to 800, without any decrease in 
output, the working at the pit was reorganised on 
lines to fit new mechanical handling equipment 
and the necessary techniques. As a result the 
output has been substantially increased. Admit- 
tedly, this illustrates the exception, namely, that 
with the right human factor it is not impossible 
even in a non-expanding industry to equal in 
overall productive efficiency one that is ex- 
panding. 

In the days of President Hoover, a Congres- 
sional Committee was established to report on 
the cost make up of the average article in the 
shops. This report showed that some 60 per cent 
or more of the cost was absorbed by a transport 
or handling charge. Investigations here produce 
no figures that would cause one to quarrel with 
those that apply in the United States. In these 
circumstances the speed, efficiency and economy 
of transport is vital. 


Rat TRANSPORT 


Let us look at another of the national enter- 
prises, the railways, and particularly that aspect 
that deals with freight. Some 90 per cent of the 
goods trains dodder along at some 10 to 15 m.p.h. 
average, since the braking system is as chancy 
as that of the fifty-year-old cars that take part in 
the Emancipation Run to Brighton. This 
miserable speed is determined by the safe distance 
in which the locomotive, with the aid of one brake 
wagon with its hand-applied brake, can pull up a 
train weighing some 1500 to 1600 tons and con- 
sists of some fifty or more unbraked freight 
wagons. The driver has to be able to pull up 
within the same distance as a passenger train with 
its fifteen coaches, travelling at 80 m.p.h.! The 
solution of this fantasy is not difficult or expen- 
sive, since by the fitting of continuous brakes to 
all goods wagons freight trains could run with 
existing locomotives at speeds almost the equiva- 
lent of passenger trains. There are a few which 
are called “fitted trains” that do so. By 
bridging this speed gap the number of trains 
running could be increased, there would be a far 
higher standard of punctuality, and the avoidance 
of those frequent bottlenecks at goods yards. 
Here is a way for the improvement without any 
great delay of the freight service, the lifeblood of 
industry. 


THE BUILDING INDUSTRY 


It is a strange thing that the Industrial Revolu- 
tion, which transformed so many of our indus- 
tries, left the building industry almost unchanged. 
This state of affairs is not unique, and is to be 
found in other countries. As might be expected, 
the first to adopt mechanisation for building 
were our friends in America. They have vigor- 
ously taken up a production engineering approach 
to these problems, and since we have so great a 
need for better housing, built with less man- 
hours, it is essential we should take stock of what 
can be and apply these new techniques and 
mechanisms. 

The building and civil engineering industry 
employs some 1,500,000 people with a further 
400,000 in the building materials and components 
industries. This is some 8 or 9 per cent of the 
working population, and is more than there are 
in agriculture and about equal to those in the 
engineering, shipbuilding and electrical groups 
of industries. The capital invested is large since 
building and construction work generally account 
for some 60 per cent of the total gross fixed 
investments. This compares with 50 per cent in 
the U.S.A. The figure for Sweden is about the 
same as our own. What is happening with these 
vast resources in action ? In 1950 the Girdwood 
Committee estimated that the man-hours needed 
to build a given kind of house in 1949 were 
26 per cent above the 1938-39 level. This was an 
improvement on 1947, but it represented a 20 per 
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cent drop in productivity compared with pre-war 
days. Productivity, broadly speaking, has risen 
since 1938. The cost of a house expressed as a 
fraction of the national income is nearly one-fifth 
more than it was in 1938. There is a very close 
relationship between productivity in this industry 
and the use of machinery. The average Americ:in 
worker uses some three and a half times more 
electrical power than his British counterpart, and 
this is one of the reasons for higher American 
productivity. In other words, each Americin 
worker has some sixty or more hands to com- 
mand and each British worker some twenty. 

Here is a tremendous field for mechanical 
handling. Take, for example, the building of two 
small semi-detached houses, and remember that 
much of the material is moved more than once 
and some 1200 tons is moved on the site and by 
hand. There is nothing so expensive as “ cheap 
unskilled labour.” 

We are embarked on a new Elizabethan Ave, 
but have not yet settled down to the different 
tasks that we must all perform if we are to do 
justice to the example of our predecessors some 
four centuries back. That we can do so I stand 
entirely convinced, and would say with modesty 
that if we make proper use of the inventions that 
spring from the genius that God gives to the few 
we can not only equal but try to surpass the 
record of that glorious age. 

Our inventive and creative abilities are still 
with us, and in these fields we can more than 
hold our own. Over the centuries we have 
developed a way of life that most nations 
endeavour to follow. The road has been a hard 
one, and we have often tried things well in 
advance of others ; if they have proved unsatis- 
factory we have discarded them. Some three 
centuries back we experienced a totalitarian 
régime. Our forebears would not put up with 
the “Police State” technique with all its 
attendant horrors. Our future cannot be secured 
by any robot-like regimentation of machines, 
and we must fight against every attempt to turn 
us into numbers. It depends on the things of the 
spirit, and that spirit latent in mankind has to be 
awakened. It is only by this awakening that we 
can think not narrowly of ourselves and our 
imaginary rights, but of our duties to civilisation, 
immature as it may be, its maintenance and 
extension by future generations. 


ATTITUDE OF MIND 


In the opening part of this address it was 
emphasised beyond doubt that the key to the 
whole problem of greater productivity and general 
national well-being lies in our attitude of mind. 
It is vital that the leaders of our country together 
with the captains of industry, through the B.B.C. 
and on the floor of the shop, should explain in 
simple human terms that we can all understand, 
the plain fact that unless we have new thoughts 
on the methods of making the industrial machine 
work, by the unstinted use of mechanisation, the 
lowering of our standard of life is inevitable. 
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A VERY large number of small castings are 
‘called for in the manufacture of textile 
machines, and Fairbairn Lawson Combe 
Barbour, Ltd., of Leeds, decided some time ago 
to investigate the possibility of increasing 


production by introducing the shell moulding 
technique into its foundry. Following experi- 
ments with makeshift equipment a plant was 
developed which has not only given an appre- 
ciable increase in production, but also reduced 
the number of subsequent machining operations 
required by producing castings to closer toler- 
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Shell Moulding Machine 
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slides a prepared pattern along the guide rails 
until lugs on its side register on the dump box 
hinge pins. The pattern is then swung over on 
to the top of the box, as shown in one of our 
illustrations, and locked in position by clamps 
at the front and rear. The dump box is then 
turned upside down and held in this position 
for the predetermined investment period. At 
the end of this period the box is returned to its 
position of rest, the pattern unlocked and 
swung back on to the guide rails. The operator 
then depresses the pedal to open the oven door 


Shell Moulding Machine 


ances than was hitherto possible. We recently 
had an opportunity to see the new machine in 
operation and some photographs of it are repro- 
duced on this page. 

The machine consists essentially of a frame- 
work of steel angles and bars supporting a 
central trunnion-mounted dump box with a 
short length of guide way extending from each 
side and terminating in a gas-fired oven. In 
the plant illustrated the dump box is arranged 
for manual operation, but a more recent machine 
is fitted with a compressed air operated turning 
gear. The dump box has a capacity of 2 cwt 
and it takes patterns 24in by 16in, which have 
an effective area of 23in by 15in. Patterns with 
a height of up to 4in can be used. A pair of 
hinge pins and two locking clamps for the 
patterns are fitted to the upper edges of the box. 

The upper members of the main frame, which 
form support and guide ways between the ovens 
and the dump box, are fitted with rollers along 
which the patterns can be rolled with the minimum 
amount of effort on the part of the operator. 
These guide ways extend right into and along 
the floors of the ovens, which have pedal- 
operated, counterbalanced sliding doors on their 
sides. Pedal-operated ejector plates are support- 
ed on the frames just outside the oven doors. 
These plates in their inoperative position are 
about 2in below the pattern support rails. 

Brackets arranged at a convenient height 
at the rear of the frame and adjacent to the 
ejector plates carry a compressed air fgun, for 
cleaning the patterns, and a spray gun for applying 
the liquid release agent on the patterns before 
they are invested. Each oven is fitted with a 
thermostat control and has an upper and lower 
chamber. The lower chamber is used for curing 
the moulds and the upper chamber for preheating 
the patterns. By having preheated patterns ready, 
loss of time in preliminary heating is avoided 
when changing over from one set to another. 

In the sequence of operations .the operator 


and slides the pattern along its tracks straight 
into the curing chamber. This operation can 
be seen in another of our illustrations. 

By this time the mould in the oven at the other 
end of the machine is cured and the operator 
moves over and draws it on its pattern out of 
the chamber on to the section of track over the 
ejector plate. Depression of the ejector pedal 
brings the plate into contact with spring-loaded 
ejector pins built into the pattern and continua- 
tion of the movement lifts the mould off the 





Pattern being Set on Dump: Box 
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Placing Inverted Pattern in Oven 


pattern. When the mould has been released the 
compressed air gun is used to clean any fragments 
off the mould. The pattern is then sprayed with 
the releasing agent ready for investment and the 
next cycle of operations. 

When the moulds are removed from the 
pattern the operator places them in racks at 
the rear and when a rack is full it is wheeled to 
an adjoining closing and pouring station. At 
this station the half moulds are clipped together 
and laid flat on a sand bed, and before the 
moulds are filled with metal weights are placed 
on the top shell. 





British Standards Institution 


All British Standard Specifications can be obtained from the 
a Department of the Institution at 2, Park Street, London, 


USE OF STRUCTURAL STEEL IN BUILDING 

No. 449 (Addendum No. 1: P.D. 1736). Price 2s. 6d. 
This addendum deals with the use of tubular steel in 
building. The need for extending the scope of B.S. 449 
to include the practice of using tubular steel members 
in building has been apparent for some time. Rather 
than await a full revision of B.S. 449, the above 
addendum has been issued. It sets out the modifica- 
tions of, and addi.ions to, clauses of B.S. 449 which 
can be applied to tubular steel structures. In due 
—_ the addendum will be combined with the main 
volume. 


PREFERRED NUMBERS 


No. 2045 : 1953. Price 2s. 6d. The series of 
standardised numbers known internationally as 
“* Preferred Numbers ” are finding increasing appli- 
cation in the preparation of standards and in the 
devising of ranges of products and processes. The 
technical factors, advantages and practical applica- 
tions of these numbers are discussed fully in B.S. 
1638 : 1950, “* Report on the Selection of Ranges of 
Types and Sizes (Preferred Numbers),” by J. E. Sears, 
C.B.E. The present standard, B.S. 2045 : 1953, has 
been prepared with the objects (a) of giving authorita- 
tive status to these numbers for application, where 
appropriate, in British practice, and (6) of providing 
readily accessible information on the numbers them- 
selves for those who may have occasion to use them. 

The B.S. 2045 lists the preferred numbers in the 
four principal series (R5, R10, R20 and R40), as 
well as the additional R80 series intended for special 
application. These numbers are the same as those 
agreed internationally by the International Organiza- 
tion for Standardization (Technical Committee 
1.S.0./T.C. 19, Preferred Numbers) in New York, 
June, 1952, and now published as I.S.0. Recom- 
mendation No. 7. For the series RS to R40, the 
I.S.0. recommendation is in exact accord with the 
earlier agreement of the I.S.A., as given in /.S.A. 
Bulletin No. 11, 1935. 

A special clause has been added explaining how 
supplementary series of any desired step ratio can be 
obtained directly from the principal series, provided 
the ratio corresponds with a preferred number. In 
this way the range of application of preferred number 
series is much extended. 
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Practical Application of the New 
British Standard System of Limits 
and Fits* 

By G. J. PEARMAIN, B.Sc. (Eng.), A.M.I.Mech.E.t 


This paper suggests methods by which the new 
British Standard system for limits and fits can be 
most efficiently applied in industry, and proposes a 
method of approach by which series of fits for 
various purposes can be selected from those shown 
in the British Standard. It refers particularly to 
Part Il of the Standard which gives data on the 
application of various types of fit. 

The choice of tolerances is discussed in relation 
to machine capabilities and fit requirements, and 
a series of fits for general engineering requirements 
is proposed. Methods of assisting the correct 
application of tolerances and fits in the design 
stage of a piece of equipment are suggested, and 
the use of methods of selective assembly is shown 
to be practicable, using standard limits. Assembly 
fits for ball and roller bearings are discussed, 
and it is suggested that a standard series of such 
assembly fits should be established. 


THE object of this paper is to discuss the 
practical application of the new British Standard 
System for limits and fits, with reference to Part 
Il of that Standard. 


New LIMIT AND Fit System 


Before a detailed selection of fits is made from 
the system, certain problems must be resolved 
in order to determine the method of approach. 
They may be summarised as follows :— 

(1) Should tolerances be unilateral or bilateral ? 

(2) Should the fits be specified on the hole or 
on the shaft basis ? 

(3) What approximate types of fit are required ? 

(4) What standard of accuracy is required or 
available ? 

These points will now be considered in more 
detail. 

(1) and.(2) Unilateral and Bilateral Tolerances 
and Hole Basis and Shaft Basis Fits—The new 
British Standard recommends the use of the 
hole basis, with unilateral tolerances, for speci- 
fying fits. This method has certain practical 
advantages, which are discussed more fully in 
Mr. Conway’s paper. 

(3) Approximate Selection of Fits.—Owing 
to the wide variety of requirements and condi- 
tions which obtain in the engineering industry, 
each organisation or industry group must 
undertake the final selection of series of fits for 
its own use. However, omitting for the moment 
any reference to fit symbols, it is possible to 
suggest several types of fit which will be of com- 
mon interest, and it is thought that the following 
will satisfy the bulk of general engineering 
requirements :— 

(1) A loose running or clearance fit, which 
may be used, in various grades of tolerance, for 
applications such as loose pulley bearings, for 
general purposes on less accurate machinery, or 
merely as a static clearance fit to ensure ease 
and certainty of assembly. 

(2) A normal running fit, to cater for those 
applications where temperature conditions are 
normal, and bearing requirements such as load 
and speed are not excessive. 

(3) A spigot or location fit for non-running 
applications where easy assembly must be 
guaranteed, together with a minimum of clear- 
ance. 

(4) A transition fit for applications where a 
small amount of clearance or interference can 
be tolerated, giving fair ease of assembly, 
accurate location, and no danger of distortion on 
assembly. 

(5) A force or drive fit which must have 
sufficient interference to secure items such as 
bearing bushes, but not sufficient interference to 
cause over-straining of the parts or to prevent 
dismantling from time to time. 

(6) A heavy force or shrink fit suitable for 
permanent assemblies which, for example, 
must retain their grip under shock-load con- 
ditions. 

(7) Fits suitable for the assembly of ball and 
roller bearings in housings and on shafts (con- 
sidered later). 





* Institution of Mechanical Engineers, December 18th. Abstract- 
+ Deputy Head of the Central Standardization Department of 
Philips Electrical Industries, Ltd. 


THE ENGINEER 


As a second choice series it may be desirable 
to add to the above list :— 

(8) An easy running fit situated between fits 
(a) and (6) where more clearance is required 
than is given by fit (6) to cater, for example, for 
misalignment of widely spaced bearings. 

(9) A close sliding fit, situated between fits 
(b) and (c), where accuracy of location with 
free movement is the prime consideration. 

(10) One or two more transition fits. These 
will probably appear in any case owing to ball 
bearing requirements. 

To avoid confusion arising from loose ter- 
minology it is not advisable to employ the 
descriptive terms for fits used above, but as this 
has been common practice in the past they are 
quoted here. It is far better to refer to a fit 
by the reference letter of its shaft member, 
e.g. an “f” shaft fit, or a “‘p” shaft fit. If it 
were adopted this procedure would eventually 
lead to a universal language of fits which would 
be understood in all countries using the I.S.A. 
system or systems derived from it. 

(4) Standard of Accuracy.—The choice of 
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can be permitted, and the tolerances can be 
defined. In some cases, however, these limits 
would result in exceedingly close tolerances aid, 
for economic reasons, means such as fitting on 
assembly or selective ‘assembly must be adopted 
to permit some easing of production tolerances, 

A further factor which must be considered, 
although strictly speaking it should not form a 
criterion for the choice of tolerances, is ‘he 
quality of the available production machine 
toois. Designers should be aware of the c:p- 
abilities of the plant at the disposal of ‘he 
manufacturing departments, and should end-a- 
vour to ensure that the tolerances they allocate 
are realistic from this point of view. Obvious'y, 
this is not always possible, but careful desizn 
can sometimes eliminate the necessity for close 
tolerances. 

It is difficult to give accurate information on 
the capabilities of various types of machine 
tool or various processes, but Fig. | is an 
attempt to give an approximate idea of what 
may be expected under average conditions. 
The processes shown are related to the tolerance 


Tolerance 
Quality 
16 | Sand casting (approx. Ms 
| Flame Cutting 
} 





1S | Stamping (approx.) 





i4| Die Casting or Moulding ; 
Rubber Moulding 


13 Press Work ; Tube Rolling 








12 | Light Press Work ; Tube Drawing 


il Drilling ; Rough Turning and Boring : 
Precision Tube Drawing 





10 "Milling, Siouinn, Planing, 
Metal Rolling or Extrusion 


9 Worn Capstan or Automatic ; 
Horizontal or Vertical Boring Machine 








Centre Lathe Turning and Boring, 
8 Renmnag, Capstan or Automatic 
In Good Condition 





7 High Quality Turning, Broaching, 
Honing 





6 | Grinding, Fine Honing 


5 Ball Bearings, Machine Lapping, _ 
Diamond or Fine Boring, Fine Grinding 








ran Gauges, Fits of Extreme Precision 
Produced by Lapping 





3 Good Quality Gauges, Gap Gauges 


2) High Quality Gon, Plug Gauges 





1 |} ‘Slip Blocks, Reference Gauges 


Ee] 40 


Fig. 1—Degree of Accuracy which can Reasonably be Expected from Various Manufacturing Processes 
under Average Conditions 


suitable tolerances for a new design necessitates 
a compromise between several conflicting require- 
ments. Every production engineer knows that 
close tolerances mean high production costs, 
and the first principle is, therefore, that, in 
order to permit rapid machining and give long 
tool life, tolerances should be as wide as possible 
consistent with satisfactory functioning of the 
assembly. The great difficulty is that it is seldom 
possible to define the absolute limits beyond 
which an assembly will not function satisfac- 
torily, with the result that many designers err 
on the safe side and tend to specify tolerances 
which are unnecessarily close. On the other 
hand, due consideration must be given to the 
fact that wide tolerances tend to decrease 
wearing life, thus necessitating more frequent 
overhaul. 

In the less frequent case, where the functional 
limits are known and strict interchangeability 
is desired, these functional limits must become 
the working limits beyond which no relaxations 


grades of the new British Standard system, and 
it will be seen that the most commonly used 
ones are grades 6 to I1. 


DETAILED SELECTION OF FITS 


Assuming that the problems outlined in the 
four preceding paragraphs have been satisfac- 
torily resolved it then becomes possible to 
make a detailed selection of fits from the stand- 
ard. When the recommended unilateral hole 
basis is used, the procedure is to select a series 
of fundamental deviationst for shafts to give 
the required fits in conjunction with a chosen 
series of tolerances. The allowance (maximum 
interference in the case of an interference fit) 
is a functional requirement which, in general, 
determines the nature of a fit. It can often be 
calculated, as, for example, in the case of a 
properly lubricated bearing, or it may be based 


t The fundamental deviation of a shaft is the upper limit in the 
case of an undersize shaft and the lower limit in the case of an 
oversize shaft. It corresponds to the allowance of a hole basis 
clearance fit. 
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solely on past experience. In either case the 
required allowance will be matched against 
those available in the system, and a suitable 
selection made. The tolerances are determined 
in the light of the factors mentioned in a pre- 
vious paragraph. Theseries of fits illustrated in 
Fig. 2 is based on the approximate selection 
shown in a preceding paragraph, and utilises 
limits and tolerances from B.S. 1916. 

An alternative approach to the selection of 
fits from the new standard, and one which will 
often be employed, is to seek those fits which 
approximate most closely to those already in 
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Fig. 2——Selection of Fits—Unilateral Hole Basis 


use in a particular organisation. For this 
reason a table of equivalents in the B.S. 164 
and Newall systems has been included in B.S. 
1916. The relationships are approximate in 
each case, but the suggested equivalents will 
generally be acceptable, when it is borne in 
mind that, strictly speaking, in practice a limit 
of size cannot be represented by a sharply 
defined line, but should take the form of a rather 
indefinite zone. 


APPLICATION OF THE TOLERANCE SYSTEM IN THE 
DRAWING OFFICE 


It has already been pointed out that the 
indiscriminate use of the new British Standard 
system will not of itself result in a very large 
measure of standardisation owing to its scope, 
and proposals have been made to limit the 
choice in a logical manner. It is also true to 
say that the indiscriminate use of even a limited 
selection of fits by an inexperienced person may 
also give rise to trouble. It is not sufficient to 
give each draughtsman a chart of tolerances”’and 
fits with permission to use them at his discretion, 
for their application is a skilled task, and should 
be regarded as such. The problem is rendered 
more difficult by the fact that conditions obtain- 
ing in different applications are seldom the same, 
owing to variations in one or more of the many 
relevant factors. 

There are several ways in which this problem 
can be minimised. The first and obvious 
solution is to place the responsibility for the 
selection of all tolerances and fits in the hands 
of a senior engineer, or, if circumstances warrant 
it, to form a small section with these duties. 
These specialists would be able to assess rapidly 
the relative importance of the various conditions 
encountered in each application, and their 
accumulated experience would result in con- 
siderable savings by freedom from stoppages 
in production and changes in tolerances which 
otherwise might occur. Such a section might 
also include in its activities the overall checking 
of designs for conformity to standards, i.e. to 
ensure that the fullest use is made of those 
standards for raw materials, finishes, preferred 
sizes, &c., that the organisation recognises. 

The tolerance specialist should logically be 
consulted when a piece of equipment or a machine 
is in the final design stage, before the detail 
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drawings are prepared. His recommendations 
will be discussed with, and probably criticised 
by, the designers, with the desirable result that 
each application will be subjected to a searching 
scrutiny, thereby ensuring that the tolerances 
and fits finally chosen are the best from all points 
of view. 

As a further aid to tolerance application, it 
will be of assistance if data sheets are drawn 
up to illustrate, in general terms, the uses of the 
various fits employed in a particular organisa- 
tion. These data will provide a useful starting 
point when a particular application is con- 
sidered and also a valuable means of instruction 
for the less expert. 

If a company is producing a range of items 
of a similar type, it will also be advantageous to 
draw up design data 
sheets to illustrate the 
fits used throughout a 
typical unit. No dimens- 
ions need be specified, 
but only the necessary 
fit symbols, which will 
apply throughout a 
range of sizes. By this 
means similar units of | | 
varying size can be de- 
signed, and the applic- 
ation of the tolerances 
can safely be delegated 
to the detail draughts- 
man in the knowledge 
that the correct fits will 
be employed. Fig. 3 is 
a typical example, and 
shows the design data 
sheet for a_ hydraulic 
jack. 

One of the fundament- 
al difficulties of tolerance 
selection is that of appreciating the physical 
meaning of, say, a clearance of 0-00lin. Draw- 
ing office personnel, through lack of practice 
with workshop problems, often fail to realise 
the significance of the tolerances and allowances 
they specify, either in terms of the resulting fit, 
or of machining possibilities, with the result 
that their judgment is unreliable. This difficulty 
can be overcome to some extent by providing 
each drawing office with a set of metal standards 
representing the various hole and clearance 
shaft limits used in the organisation. These 
standards can be manufactured to a convenient 
size, say, lin diameter, and will form a valuable 
reference “ library’? to indicate the feel of 
the various fits. Such a scheme has been described 
by Loxham (Machinist, 1946) and uses a number 
of double-ended plugs, the ends of which are 
finished to the maximum and minimum limits 
of the shaft fits concerned. The pairs of rings 
which represent the basic hole limits are made 
with a length equal to one diameter. 


H7/p6 N 


H9/f8 


Bush:- Pre-machine to — 0-0! inch: 
Re-ream to H8. 


Flash Chrome Plate to f9. 


Fig. 3—Typical Data 


THE EFFECT OF PROBABILITY 


The application of statistical theory to engin- 
eering fits has been discussed in detail by many 
authors. Given certain operating conditions, 
the use of statistical methods will often permit 
the use of wider tolerances than would otherwise 
be thought possible to obtain a given type of 
fit. The most important prerequisite of such 
application, of course, is that the production 
method used shall be such as will result in a 
reasonably normal distribution of parts within 
the prescribed limits, and once this has been 
established a suitable sampling scheme can be 
developed for the inspection of the parts. 

Further discussion of statistical methods is 
outside the scope of this paper. It should be 
emphasised, however, that they are by nature 
special procedures, and as such cannot generally 
be employed within the framework of a standard 
system of limits and fits. The new British 
Standard system, providing as it does a well- 
graded selection of allowances and tolerances, 
should, however, offer favourable opportunities 
for the introduction of statistical considerations 
into the selection of limits. 


SELECTIVE ASSEMBLY 


In spite of the increasing accuracy of modern 
production methods there are still instances 
requiring qualities of fit so high as to be unob- 
tainable economically by the direct application 
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of limits selected from a standard system, and 
in such cases some form of selective assembly 
has to be employed. Probably the most com- 
mon example is the fit of balls and rollers in 
their bearing races, where the permissible 
variations in fit are of necessity so very small 
that they cannot be obtained directly. The 
application of selective assembly involves extra 
inspection and assembly costs, and also com- 
plicates the supply of interchangeable spare 
parts, although this point does not apply in the 
example mentioned. 

The aim of selective assembly is to obtain 
precise fits with components manufactured to 
relatively less precise tolerances and, in the case 
of small production quantities, this is achieved 
by measuring every part and assembling selected 


Dowel Holes Pre-drilled In jig: 
Reamed on Assembly to H8. 
1414 (Honed drawn tube) Dowel Centreless Santehs 
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Hole, Any End Fitting H8. 

Pin if Supplied f 8. 

End Fitting Width h i0 

or if Forked, Inside H 10. 
Sheet Giving Recommended Fits on Standardised 
Component Design 


Pairs to give the required close fit. Where large 
production quantities are involved, it is more 
economical to divide the tolerance zones for 
each member into smaller zones, and to assemble 
those hole and shaft members which fall in 
corresponding restricted tolerance zones. The 
number and size of the zones can be calculated 
as follows (Fig. 4). 

As an illustration a hole-basis clearance fit 
is considered, and T and t¢ are the total tolerances 
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Fig. 4—Selective Assembly Employing Grading of 
Hole and Shaft Members 











for the hole and the shaft, and a the fundamental 
deviation of the shaft. Each tolerance zone is 
divided into restricted zones 7,, T,—T7, and 
t,, tg—t,, and components from zones 7, and 
t,, &c., must give the required fit on assembly. 
This shows at once that the tolerances T and t¢ 
must be equal, and that 


T,=T,=Ta=th=t,=tn. 


If Cnin and Craze represent the known limits of 
clearance, which are determined by functional 
requirements, then 


Cnin=a +(™—*)r- a4 r(1 7. ) 
yj n 


\ 


and 
Cnaz=a+("** \r= a+T(1+} ) 


where v is the number of restricted zones. When 


T is given a value corresponding to an economical 
manufacturing tolerance it follows that the 
values for n and a can be determined. The 
theoretical value of a so obtained can be modified 
to correspond with a standard shaft deviation, 
and the final values of the limits of tolerance 
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calculated. It will often be found that a has a 
negative value, in other words, the upper shaft 
limit is greater than the nominal size. It is then 
necessary to choose from the tables a shaft 
having a lower limit equal to the calculated 
value, that is, equal to |t—al. Such a shaft 
would be chosen from the series j to z. 

A somewhat simpler method, when the shaft 
can be manufactured directly to the necessary 
degree of accuracy, is shown in Fig. 5. Here, 
as in the previous case, the hole tolerance is 
divided into restricted zones 7,, T,—T,, but 
having determined for a batch of parts the 
number of hole members in each group, corres- 
ponding numbers of shaft members are manu- 
factured according to the zones of tolerance 
ti, ts—t,. The limits for these shaft zones 
can be chosen from standard values in the 
system, e.g. shafts g, h, k, n, &c., with suitable 
tolerances. 


BALL AND ROLLER BEARING FITS 


The selection of fits for the installation of ball 
and roller bearings is a problem of great impor- 
tance which is constantly occurring in every 
branch of the engineering industry. The new 
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Fig. 5—Selective Assembly Employing Grading of 
Hole Member Only 


B.S. 1916 makes no specific reference to this 
subject, and it will therefore be appropriate to 
give an explanation of the selection of fits for 
such bearings. 

The limits and tolerances to which British 
bearings are manufactured vary somewhat 
according to the supplier, although the dif- 
ferences are often quite small. The tolerances 
specified on inch sizes of bearings are the result 
of early standardisation, and comprise bilateral 
bore tolerances and undersize limits for outside 
diameters. This scheme could now be improved, 
although there is little possibility of improve- 
ment owing to the multitude of bearings which 
are already in use and the replacement problems 
which would be incurred. In view of these 











differences, and of the unsatisfactory nature 
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Fig. 6--Limits on Metric Ball and Parallel-roller 
Bearings 


of the limits on inch bearings, it was not thought 
appropriate to include ball and roller bearing 
fits in Part II of B.S. 1916. Moreover, the manu- 
facturers recommend suitable shaft and housing 
limits for use with their products under different 
conditions, and until national agreement can 
be reached designers will probably prefer to be 
guided by these recommendations, supported 
as they are by extensive research work. 

With metric sizes of bearings the situation 
has been simplified by the 1950 revision of 
B.S. 292, wherein the tolerances on both the 
bores and the outside diameters are unilateral, 
and compare favourably with the I.S.A. toler- 
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ances specified by some manufacturers. Fig. 6 
illustrates the two series, which are of similar 
form, and one is immediately led to ask why 
they cannot be brought into line with each other. 
This would be the ideal solution, but neverthe- 
less, in the size range up to 80mm, which caters 
for the majority of requirements, the limits are 
already practically the same. It is therefore 
reasonable to expect that a common series of 
shaft and housing fits could be established, and 
an excellent opportunity is offered by the issue 
of B.S. 1916. This standard comprises in effect 
the I.S.A. system of limits and fits, from which 
some manufacturers already specify a series of 
shaft and housing fits for use with their pro- 
ducts. 

Fig. 7 illustrates, for a size range 30-50mm, 
the tolerances on bearings together with a 
selection of shaft and hole limits, extracted from 
B.S. 1916, which will be found suitable for 
assembly purposes under various conditions. 
This selection is quite extensive and will enable 
users to select fits suitable for their particular 
applications. 

For reasons already mentioned the limits on 
inch bearings are less adaptable to modern 
requirements than those on metric bearings, 
and it is therefore encouraging to observe that 
there is a pronounced trend among designers 
away from inch sizes. This should be encouraged 
as much as possible, since on the one hand the 
designer will be enabled to use standard fits for 
shafts and housings, and on the other hand the 
manufacturer’s problems will be eased. These 
organisations would no doubt welcome the 
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Fig. 7—Assembly Fits for Metric Ball and Parallel- 
roller Bearings 


elimination of inch sizes, and lest this should be 
thought to be too revolutionary a step it should 
be noted that all American ball and parallel 
roller bearing sizes are, in fact, metric sizes con- 
verted into inch measure. 


PREFERRED SIZES 


The benefits which can be obtained by intro- 
ducing a standard system of limits and fits can 
be greatly increased if the system is applied in 
conjunction with an agreed series of preferred 
sizes for the dimensions of fitting parts. A 
well-developed series serves to restrict the variety 
of sizes specified by designers, while in no way 
restricting their design function, and will lead to 
economies in material, tool and gauge stocks, 
storage space and stock records. 

The technical features, advantages, and uses 
of preferred numbers in the general sense are 
discussed fully in B.S. 1638: 1950 “*‘ Report on 
the Selection of Ranges of Types and Sizes 
(Preferred Numbers),” by J. E. Sears, C.B.E., 
and a new British Standard listing preferred 
numbers in the five series R5, R10, R20, R40 
and R80 has been prepared. Successive terms in 
these series increase by 58, 26, 12, 6 and 3 per 
cent respectively. 

Part II of B.S. 1916 contains series of frac- 
tional and decimal preferred sizes, and their 
use is strongly recommended in order to avoid 
the indiscriminate selection of dimensions. 
These series have been discussed between 
America, Britain and Canada, and will form the 
basis of an official A.B.C. agreement, the imple- 
mentation of which will be recommended in all 
three countries. 
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Pimlico District Heating Undertaking 


A paper with the above title was presente: at 
the Institution of Civil Engineers on December 
15th by B. Donkin, A. E. Margolis and C. G, 
Carrothers, and abstracts from it are reprodiced 
below. As the Pimlico scheme has already jen 
described in these columns (THE ENGINrErR. 
July 27, 1951) our abstracts are limited to ‘hat 
section of the paper which describes the 


experience gained from two years’ operation of 


the scheme. 


Tue Pimlico district heating scheme cons sts 
of two back-pressure turbo-generators with 
heat exchangers and circulating pumps at 
Battersea power station. The heating wate: is 
transmitted through heating mains in a tunnel 
to the substation at Churchill Gardens. Here a 
large capacity hot water accumulator is installed 
for storage of the heating water. The heating 
water is circulated from this point by an inde- 
pendent set of pumps to the flats in Churchill 
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Boiler Output |,243 
Input to Turbine 1,198 
A by eam | 
“ ——~200b 
Input to Alternator 
997 Al 
$Y Losses 
ea 
Generated 94 
186 From Boilers Electricity to 
47 From Station Auxiliaries 24 
a 
\C.W. Pumps) 
Motors’ || 
Other | 8 
| Auxiliaries 
Flow of Water 
12 | 6 
Lost | ~*~ 
1,000 Heat Sent Out 170 Electricity 
1,170 Total Sent Out Sent Out 
251 Lost 
1,425 — Input 


Overall Thermal Efficiency 82°/o 


Figures show energy in units of 0-25 therm per hour. 
Arrows show direction of flow of energy, except where other- 
wise mentioned. 
Fig. 1—Energy-Flow Diagram for Combined Heat- 
Electrical Generating Station under Conditions 
Similar to Pimlico Scheme 


Gardens and Dolphin Square. The chief tech- 
nical particulars of the combined heat-electric 
generating plant installed at Battersea power 
station are as follows :— 
Two machines, each of maximum 


continuous output . 1,350kW 
Exhaust heat, per machine 227-5 therms per hour 
Voltage of electric output ... 3,300 volts 
Temperature of heat output 200 deg. Fah. 
Initial steam pressure 600 Ib oe. square inch gauge 
Initial steam temperature ... 800 deg. Fah. 


Back pressure of exhaust st steam " 21b per — inch gauge 
Turbine speed... 10,000 r.p.m 
Alternator speed ay 500 r. p.m. 


The combined maximum heat output of the 
two sets is 455 therms per hour, which is suffi- 
cient to meet the peak demand of 750 therms 
per hour ; this is achieved by running the sets 
continuously on cold days, if necessary for 
twenty-four hours, and by making use of the 
hot water accumulator to store the excess heat 
output in the off-peak time and by night as 
required, and to make up the deficiency of heat 
output during the day. Reducing valves and 
desuperheaters are provided to supply low- 
pressure saturated steam to the calorifiers from 
the 600 Ib per square inch steam mains in the 
unlikely event of an emergency. Space has 
been left at Battersea power station for the 
installation of a third set to meet future growth 
of heat demand. 

The scheme has been in continuous operation 
for more than two years and systematic operating 
records are available for the period October, 
1951, to September, 1953, inclusive. From 
these records it is possible to determine the 
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quantities of energy in circulation and to make 
an energy-flow diagram and a heat balance. 
The heat-energy meters on which the heat 
balance depends give consistent results and act 
as a fair check on each other, but their individual 
accuracies are not so reliable as to permit their 
differences being taken even as a rough indication 
of the losses, which are low in comparison with 
their errors. 

The main point of interest about any com- 
bined heat-electric scheme is the ratio :— 


Electrical energy sent out 


R 
Heat energy sent out 





and the weight of evidence indicates that in the 
pee - back-pressure generators at Battersea, 
R=0:-17, 

Fig. 1 shows, in round figures, the estimated 
energy circulating in the form of heat, and 
mechanical and electrical energy in the main 
circuits of the Pimlico energy-flow diagram, 
which conforms with the following six assump- 
tions ‘-— 

(1) The energy supplied for operation of the 
auxiliary plant is 2 per cent of the total energy 
sent out. The relative values of the energy 
quantities concerned are as follows :— 


Heat energy sent out to district nD. ... 100-0 
Electrical energy sent out . a. ate. ae 
Te »tal energy sent out iia: mi aes Se 


2 per cent of total to auxiliaries... ... ... “4 


Estimated energy to auxiliaries as percentage of 


electrical energy sent out 14-1 per cent 
Estimated energy to auxiliaries from ‘operating 

records as percentage of energy sent out ... 12-1 per cent 
Residue to circulating pumps at substation as 

percentage of electrical energy sent out 2-0 per cent 


which is about twice the actual consumption of 
electrical energy at the Pimlico substation. 

(2) Half the above 2 per cent to auxiliaries is 
returned, partly as mechanical energy to the 
circulating heating water and converted to heat 
by pipe friction, and partly as heat otherwise 
discarded. It is estimated that the actual 
return of energy would exceed half of that 
supplied, but the difference would have no 
significance so far as the overall heat balance is 
concerned. It might be noted that in a combined 
heat-electric generating station the auxiliary 
energy returned includes, in addition to the 
circulating pump energy, a proportion of the 
energy from all other pumps and fans in the 
water, air and gas circuits, and also the heat of 
auxiliary exhaust steam. 

(3) 3 per cent of the mechanical energy input 
to the alternators is lost. This is estimated to be a 
reasonable average for all alternators, but errs 
on the low side for Pimlico. 

(4) The heat loss from the surfaces of the 
turbines and heat exchangers is too small to 
consider separately and is included in the general 
heat loss of the station in the tables. 

(5) 4 per cent of the heat output of the boilers 
is lost entirely in the station as radiation and 
convection from plant and pipework, blow 
down, soot blowing, drains, &c. 

(6) The average thermal efficiency of the 
boilers is 87 per cent. 

These assumptions are not likely to be seriously 
in error, either individually or in the aggregate. 

Overall Economy.—The combined heat-electric 
generating plant at Battersea was installed as 
an addition to an existing condensing generating 
station. It is, therefore, impossible to state 
definitely what parts of the total capital charges 
and operating costs of the condensing and back- 
pressure stations should be allocated to each. 
For this reason no attempt is made in the paper 
to calculate the overall economy of the Pimlico 
district heating scheme as constructed, and this 
section of the paper is based on estimated prices 
for the combined generating plant as it could 
have been constructed, if designed as a self- 
contained unit. This can be done with sufficient 
accuracy, because each item of plant is of an 
established type on which adequate information 
is available. The distribution costs at Pimlico 
are known and the estimation of annual charges 
and operating costs of this part of the scheme 
can be made on a firm basis. 

The estimates of annual charges and operating 
costs for the Pimlico scheme are readily applic- 
able to the economy of other schemes operating 
under different conditions of steam and back 
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pressure resulting in different values of the ratio 
R. This involves the consideration of generators 
of high thermal efficiencies which could only be 
achieved in practice with relatively large units of 
plant. The estimates for other values of R 
have, therefore, been based on an assumed annual 
““sent-out ” heat of 10,000,000 therms com- 
pared with the actual 1-0-1-2 million therms 
per annum sent out at present from Battersea. 
The resulting estimated figures of annual cost 
have been plotted on Fig. 2 as a function of R. 
By this method of plotting the results, the vari- 
ables appear as straight lines except for the capital 
charges on plant. 

The costs are calculated for annual load 
factors of 0-5 and 0-25. The load factor of 
0-5 is estimated to be attainable by schemes 
which include an accumulator and an exact 
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10,000,000 therms per annum 
146°5 million kWh per annum when 


R=0: 


Heat sent out... 
Electricity sent out 
Fig. 2—Hypothetical Scheme: Estimated Annual 
Costs of Operation 


control of heat-dispatching as at Pimlico. The 
low value of load factor is included by way of 
contrast. 

Fig. 2 also includes a graph of the estimated 
revenue from the sale of electricity. It is based 
on a two-part tariff of £6-3 per firm kilowatt 
sent out per annum, and 0-45 pence per kilowatt- 
hour sent out, based on coal costing 70s. per 
ton and having a calorific value of 11,000 B.Th.U. 
per lb. The firm output is taken as two-thirds 
of the installed plant capacity at 0-5 load factor 
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to say, 10,000,000 therms per annum less 5 
per cent losses, which gives the results shown in 
Table I. 

Importance of High Load Factor and Ratio of 
Electricity to Heat.—It is clear from the above 
figures that it is economically sound to have a 
high load factor and a high ratio R of electricity 
to heat, provided that (a) the whole of the elec- 
tricity sent out commands a substantially higher 


TABLE I 





=a Cost per therm delivered to consumer 








Ratio R | 
| Load factor 0-5 S| Load factor 0-25 
d. d. 
0 10-31 15:2 
0-1 9-22 14-6 
0-17 | 8-46 14-4 
(as for Pimlico) | | 
0:2 8-17 | 14-2 
0-3 7-16 13-8 
0-4 6°30 13-6 
0-5 5-80 14-3 





price than the same amount of energy sent out 
as heat ; and (6) the incremental annual charges 
necessary to increase R do not exceed the 
resulting increase in revenue from the sale of 
electricity. 

For plant of the type installed at Battersea 
for the Pimlico district heating scheme, the 
factors which determine the ratio R of electricity 
to heat sent out are :— 

(1) The mean effective temperature (in deg. 
Fah.) at which heat is absorbed by the water 
and steam in the boiler and superheater, denoted 
by 7. 

%2) The temperature (deg. Fah.) at which 
the exhaust steam is condensed at the turbine 
outlet, denoted by 7. 

(3) The turbine efficiency ratio, that is, the 
ratio of the heat converted to work in the tur- 
bine to the ideal available energy 


Ti wes T, * 
(460+ 7,) 
(Heat of steam)— (heat of feed) _ 
“oe +T.)=Eatropy of steam)— (entropy of feed) 
at turbine stop-valve. 





Table II shows the actual thermal efficiencies 
of the steam turbines for values of R ranging 
from 0 to 0-5, including R=0-17, the value 
obtaining on the Pimlico scheme. Table II 
also shows the initial steam conditions, feed and 
exhaust temperatures, and the turbine efficiency 
ratios necessary to attain the above efficiencies. 
It should be noted that the term “ thermal 
efficiency ’ is applied here to the ratio between 
the turbine output of available energy and the 
turbine input heat-energy, without taking into 
account the turbine heat output which would 
bring the thermal efficiency of the turbine to 
little short of unity. 

The achievement of a high ratio of electricity 
to heat involves the use of high initial steam 
pressure and temperature, and a high efficiency 
ratio involving a costly design of plant as shown 
by the increasing rate of rise of capital charges 
shown in Fig. 2. It is clear that for values 


TABLE II—Combined Heat-Electric Generation 
Required steam conditions and efficiency ratio 

















Values of R 0-1 0-17" 0-27t 0-3 0-4 | Os 
Input to alternator : thousands of —— 1,260 2,000 3,050 3,360 4,410 5,460 
Input to turbine : thousands of therms . 11,240 11,980 13,030 13,340 14,390 15,440 
Efficiency of turbine ... a 2 0-112 0-167 0-234 0-252 0-306 0-354 
Initial steam pressure : Ib per square inch — 260 610 610 900 1,400 2,100 
Initial steam temperature, deg. Fah. 600 800 800 900 1,000 1,000 
Feed temperature, deg. Fah. my 200 200 320 360 400 440 
Mean effective input temperature, ice: Fah. ... 392 465 495 551 610 665 
Mean condensation temperature, deg. Fah. ... 180 216 180 180 180 180 
RY cen “ese — gem "nes uom ones ond 0-25 0-269 0-330 0-367 0-401 0-43 
SE he cas ae ed ee cee ats 0-45 0-62 0-71 0-69 0-76 0-82 























* R=0-17 as for Pimlico. 


and one-third at 0-25 load factor. The tariff 
given above accords with costs of electricity 
production at efficient modern power stations 
and has been used in a. recent authoritative 
paper on this subject. 

The resulting cost of. heat to the consumer is 
obtained by subtracting the whole of the elec- 
tricity sales revenue from the total cost of pro- 
duction and distribution and dividing by the 
total heat delivered to the consumers ;_ that is 





+ R=0-27 Pimlico adjusted for lower back pressure and higher feed temperature. 


of R exceeding 0-3 the demands on the turbine 
are becoming rather onerous, and for a ratio 
of electricity to heat of 0-4 or more, a different 
steam cycle from that used at Pimlico would be 
required. 

Relative Economy of Pimlico Scheme.—tit 
now remains to examine how the combined 
heat-electric generating plant installed at Batter- 
sea, to supply heat to the Pimlico District Heating 
Undertaking, stands in relation to the hypo- 
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thetical figures. The operating conditions at 
Battersea are less favourable than those assumed 
for the other stations, because the temperature 
T, at which heat is discarded is 216 deg. Fah. 
compared with 180 deg. Fah. assumed for the 
hypothetical schemes, which would be equally 
suited to the heat requirements at Churchill 
Gardens. Also the efficiency ratio of the actual 
turbine is only about 0-63 compared with 0-75 
which could readily be attained with the larger 
generating sets of the hypothetical scheme. 

The high exhaust temperature of the back- 
pressure turbines at Battersea permits condensa- 
tion at a pressure above atmospheric and a 
consequent simplification of plant at the expense 
of a serious reduction in the amount of elec- 
tricity sent out per unit of heat ; the lowering 
of the efficiency ratio leads to a more serious 
reduction. 

Adoption of the improved conditions of 
operation would increase the ratio R from 
0-17 to 0-27, resulting in a saving in cost of 
heat delivered to the consumer of Id. per therm 
and a saving of more than 1000 tons of coal 
per annum under present conditions of heat 
supply by the Pimlico District Heating Under- 
taking. 

The coal consumption of a_ hypothetical 
combined heat-electric station, sending out 
10,000,000 therms per annum as heat, and 
Rx 10,000,000 therms per annum as electricity, 
is shown for values of R from zero to 0-5 by 
graph (1) in Fig. 3. Graph (2) shows the coal 
consumption of a condensing station of sent- 
out thermal efficiency of 0-3, putting out 
Rx 10,000,000 therms as electricity. The dif- 
ference between graphs (1) and (2) is shown by 
graph (3) which represents the extra coal required 
to send out 10,000,000 therms per annum as 
heat. The coal for this purpose decreases, in 
the case of the hypothetical station, at the rate 
of 8600 tons per annum per 0-1 increase in R. 

In the case of the Pimlico scheme, with a 
present output of 1-2 million therms per annum, 
the coal saved by a 0-1 increase of R would 
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(1) Coal required for combined generation of 10,000,000 therms 
of heat energy and R x 10,000,000 therms of electrical energy. 

(2) Coal for separate generation of above electricity. 

(3) Excess of (1) over (2), i.e. the extra coal for combined 


operation. 
Fig. 3—Coal Consumption of a Hypothetical Scheme 


just exceed the 1000 tons per annum referred to 
above. 

The total saving in coal resulting from com- 
bined generation under the ultimate scheme 
(when the heat output is estimated at about 
2,000,000 therms per annum) is estimated to 
exceed 3000 tons per annum. If account is 
taken of the elimination of open fires and other 
thermally inefficient methods of heating, the 
total saving in coal achieved by the Pimlico 
District Heating Undertaking will, it is estimated, 
exceed 10,000 tons per annum for the same 
quality of heat supplied. 


PoOssIBLE FUTURE DEVELOPMENTS 
It has been shown that the introduction of the 
large capacity hot water accumulator has 
created a new economic basis for heat-electric 
generation and district heating. Both services 
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can be run independently of each other. The 
annual load factor of a heat-electric station can be 
increased to that of a condensing station and the 
capital charges correspondingly reduced. The 
capital cost of a large capacity hot water accumu- 
lator, including insulation, amounts to about 
£3 to £5 per kilowatt of generating capacity, 
which is approximately equal to the cost of 
cooling towers for a condensing station. 

An appreciable quantity of power, when not 
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Fig. 4—Low- and High-Temperature Hot Water 
Accumulator 


required for the general supply, can be made 
available for heating purposes by means of 
electric-thermal storage. This leads to the 
system of double-heat storage ; first, of exhaust 
heat at the generating station or substations 
for districts which can be served from a power 
station and, secondly, of electric-thermal storage 
for districts which are too far away from a 
power station, or which, for other reasons, can- 
not be conveniently served by exhaust heat. 

The system of double-heat storage, as shown 
in Fig. 4, will facilitate the wide application of 
electricity to all kinds of heating, and so lead 
to a complete co-ordination of district heating, 
electric heating and electricity supply in general. 
The heat supply may be extended to isolated 
groups of buildings by means of hot water 
accumulators, heated by electrode boilers. In 
the case of industrial buildings, a proportion 
of the heat can be supplied with high-tempera- 
ture hot water for process work which can be 
stored in the lower part of the hot water accumu- 
lator at a suitable pressure and temperature, 
which are balanced by the height of the low- 
temperature water column above the high- 
temperature hot water. The double-storage 
system increases the flexibility of district heating 
to suit various requirements of heat and of 
process work with moderate temperatures. 
Under favourable local conditions, it would 
even be possible to store high temperature hot 
water for the raising of steam which could be 
used for electricity generation, as by a battery 
of Ruths accumulators. The steam consump- 
tion of the high-temperature process is higher 
than that with Ruths accumulators, but the 
steam is produced by back-pressure generation 
and the secondary exhaust steam is fully utilised. 
The electricity output is, of course, limited 
by the permissible height of the hot water 
accumulator and by the consequent permissible 
temperature of the heating water in the lower 
compartment. The electricity output is reduced, 
but the total output, compared with Ruths 
accumulators, is increased. Owing to the 
favourable surface/volume ratio of large accumu- 
lators and the complete utilisation of the exhaust 
heat, the cost of peak power generation by this 
method can be considerably reduced. 

By means of the large capacity hot water 
accumulator, it would be possible to vary the 
back pressure on the turbines and to store the 
heat in separate compartments of the accumu- 
lator at a lower or higher temperature potential, 
in accordance with operational conditions. 
The compartments would be separated, where 
necessary, by insulated partitions, and fitted 
with expansion pipes terminating at the highest 
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water level of the upper compartment. The 
increase in the turbine efficiency would be the 
same as that of a turbine with one or several 
pressure stages, but this would be attained in 
the simplest way with one back pressure unit by 
variation of the load to suit best the required 
temperature conditions and to ensure the 
maximum electricity output. 

Single storage of heat makes possible the 
transfer of heat from a lower to a higher tem- 
perature potential. By means of the double- 
storage system it would be possible to transfer 
a proportion of exhaust heat into electrical! 
energy. This cycle of electricity generation in a 
heat-electric station, coupled with the storage 
of exhaust heat for heating purposes, therma!- 
electric storage for the heat supply of isolated 
areas or even of a remote village with generation 
of peak power at suitable points, would make 
possible the future co-ordination of electricity 
and heat supply for large urban areas. 

Looking further ahead the time can be visua- 
lised when the scarcity and high price of coal 
in Britain will compel the adoption of heat- 
electric generation for all electric power stations 
located at centres of population and industry, 
where there would be an outlet for the waste 
heat. The economical siting of power stations 
will, in the future, depend on the nature of the 
load they supply. On the one hand, heat-electric 
stations will be in or near centres of population ; 
on the other hand, in order to make use of the 
vast quantities of very low grade fuel which has 
hitherto been largely a waste product of the 
collieries, some new power stations will have to 
be sited at the collieries ; since collieries are 
rarely centres of big populations, these stations 
would have to be mostly condensing stations, 
for there would be relatively little demand for 
low-grade heat in such areas. 

The elimination from urban atmospheres of 
the distillation products of domestic coal fires, 
and the release from the daily task of delivering 
coal to, and removing ashes from, servantless 
households, may well be a potent factor in 
attracting families to live in cities within walk- 


ing distance of their work. The elimination of 


the costly and time wasting daily travel, often 
under grossly overcrowded and _ unhygienic 
conditions, would give the city worker extra 
daily leisure, ranging from one to three hours, 
which could be used to the benefit alike of the 
individual and of the community. 

The Churchill Gardens housing scheme is an 
example of housing people close to their work 
under conditions of comfort and cleanliness 
and at a price they can afford. Only when the 
whole of the Metropolis has been rebuilt on 
these lines and a smokeless zone established, 
will the population begin to recognise all the 
amenities attendant upon district heating. 

The Pimlico District Heating Undertaking 
provides an adequate and reliable supply of 
heat to the consumers at a cost which compares 
favourably with other methods of giving the 
same service. There is no undue loss of heat in 
transmission, storage and distribution, and 
the economy of the Pimlico scheme is capable of 
improvement by the increase of the ratio of 
electricity to heat sent out from the combined 
heat-electric generating station. The use of a 
heat accumulator, as at Pimlico, is essential to 
the economy of a combined heat-electric system. 
The saving in coal by combined heat-electric 
generation is important to both economy and 
public hygiene. 
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The Fire Protection Year Book, 1954. London: 
Fire Protection Review, 154, Fleet Street, E.C.4. 
Price 12s. 6d.—The fourteenth edition of this 
year book is divided into eight comprehensive sections, 
each dealing with a particular phase of fire fighting 
or fire protection. It gives a list of all the public 
and private fire brigades in this country and the 
Commonwealth and Empire ; Government depart- 
ments and public authorities concerned with fire 
protection ; associations, institutions and societies 
interested in fire fighting and prevention ; the legal 
— of fire safety ; local authority civil defence 
officers and regional authorities in the United King- 
dom ; fire engineering data, and a list of suppliers 
of fire safety equipment, together with a diary for 1954. 
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Railway Wages 


At a late hour on Wednesday evening of 
last week, it was stated that, following talks 
with the Minister of Labour, representatives of 
the British Transport Commission had that day 
met representatives of the three railway unions 
concerning the resumption of wage negotiations. 
It was stated at the same time that, in view of the 
resumed negotiations, the National Union of 
Railwaymen had withdrawn the strike notices 
which were to have taken effect on Sunday last. 

In a statement on the matter to the House 
of Commons,. the Minister of Labour, Sir 
Walter Monckton, gave some details about the 
agreement which had been reached between the 
British Transport Commission and the three 
railway unions. He said that the Commission 
had confirmed its acceptance of the award of 
the Railway Staff National Tribunal for an 
increase (of 4s. a week) in rates of pay of salaried 
and conciliation staff. That position had been 
accepted by the trade unions in the light of other 
decisions which had been reached. In the first 
place, the Transport Commission was prepared 
to examine with the unions the whole of the 
railway wage and salary structure, the purposes 
of such an examination being to correct anomalies 
and give added incentives (including differentials) 
in desirable cases, and to investigate all standard 
rates of pay. At the same time, the British 
Transport Commission and _ the unions 
had agreed to confer in order to evolve ways 
of increasing the efficiency of the railway 
organisation, not only by such adjustment of 
wages and salaries as might result from the 
promised examination, but by all other appro- 
priate means. Finally, recognising that the 
review of the wage structure would take some 
considerable time, the British Transport Com- 
mission, after consultation with the Government, 
had given an assurance that, irrespective of other 
results emerging from the examination, within 
two months from the operative date of the 
present award there would be a further improve- 
ment on a percentage basis of the existing 
standard rates of pay. 

At the end of last week it was stated that 
talks between the Transport Commission and 
the unions about the “further increase on a 
percentage basis ’’ would begin on Tuesday last. 


T.U.C, and the Future 


The general secretary of the Trades Union 
Congress, Sir Vincent Tewson, has issued a 
New Year message to the trade union move- 
ment. In the course of it he says that the recogni- 
tion and the rights which the trade union move- 
ment has won and the benefits which it has 
secured by its constant effort have to be sus- 
tained. The improved standards which have 
been secured, Sir Vincent adds, depend upon the 
maintenance and improvement of the national 
economy. 

Sir Vincent’s message goes on to say that 
“we very largely depend upon industry for our 
livelihood as a nation and as individuals, and 
it is our responsibility collectively and indi- 
vidually to see that industry is efficiently perform- 
ing its task. It is the job of trade unions to see 
that a fair share of the proceeds of efficient 
production reaches their members.” It is no 
use, Sir Vincent comments, the Government 
“being content to wait on the chance turns 
of fortune to bring temporary trading benefits 
and to regard planning as something to be 
avoided like the plague.” 


Prices and Costs 


Speaking at the annual meeting of Heenan 
and Froude, Ltd., on Thursday of last week, 
the chairman, Mr. C. L. Hill, said that the days 
were now well past when standard prices could 
be amended to take account of wage and material 
increases without affecting the flow of orders. 
A long period of stabilised costs of manufacture 
was needed if this country was to hold its own 
in world markets. 

During the war, Mr. Hill continued, the 
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engineering industry had of necessity to adopt 
special price variation clauses as part of the 
conditions of sale to provide for recovery of 
increased costs of wages and materials incurred 
between date of tender and date of delivery. 
That practice had become so standardised that 
it was difficult to break the circle unless one was 
prepared to gamble on wages and material 
prices remaining reasonably constant, and events 
of the post-war years did not encourage a return 
to sales at firm prices. It was inevitable, how- 
ever, that as soon as the sellers’ market ended 
buyers would begin to resist these price variation 
clauses. Unless, Mr. Hill added, some stability 
was given to costs, this problem would fast 
become an obstacle to export trade, which was 
already difficult on basis prices alone. 


Commonwealth and Sterling Area Trade 


The Board of Trade has issued the latest 
edition of the Statistical Abstract for the Common- 
wealth and Sterling Area. The first part of this 
publication has been expanded, since last year’s 
edition, to include summary tables both for the 
sterling area and the Commonwealth generally 
for the years 1948 to 1952. The tables in this 
section relate primarily to imports and exports, 
but they also include some other data—such as 
production, consumption and prices of major 
commodities exported by the sterling area— 
as a general background to the trade figures. 
In the second part of the Abstract there are 
tables for individual countries showing the 
direction of trade of each country between 1949 
and 1952. 

A study of the tables reveals, among other 
things, that the general decline in the value of 
sterling area exports between 1951 and 1952, 
whilst common to all the major exporters among 
sterling Commonwealth countries, was not 
shared by many territories in Africa or the West 
Indies, the Rhodesias, Nigeria, Tanganyika, and 
British Guiana, nor by the Irish Republic or 
Burma. The information given enables the 
trade of each Commonwealth country with the 
various currency areas to be examined. It shows, 
for example, that South Africa’s imports from 
the dollar area which in 1950 fell to less than 
half those in 1948, rose again in 1951 and 1952, 
and accounted for a quarter of her total imports. 

The Abstract is obtainable from H.M. 
Stationery Office, price 15s. 


Trading Conditions 

In the course of his chairman’s address at 
the annual general meeting of the Birmingham 
Small Arms Company, Ltd., which was held last 
Friday, Sir Bernard Docker commented on trad- 
ing conditions generally, and expressed the view 
that the change from a sellers’ to a buyers’ 
market came at an opportune time. Sir Bernard 
said that it must have been obvious to everyone 
that the former position would not go on for 
ever, and it was timely, therefore, that the change 
should come while the sales force in the country 
still remembered how to sell, after being for a 
long period distributors gf such goods as were 
available. 

Sir Bernard went on to express his belief 
that this country did not need to worry about its 
ability to compete in the markets of the world. 
What manufacturers needed to worry about was 
that there should exist conditions under which 
they could, in fact, compete. Sir Bernard added 
that his “ prescription” for those conditions 
included the removal at the earliest possible 
moment of all restrictive controls, including 
currency restrictions ; economy in the adminis- 
tration of the functions of Government ; reduc- 
tion in taxation to provide an incentive both to 
industry and the individual, and the abolition 
of purchase tax. 

Industry, Sir Bernard continued, still needed 
to sell its brains and its skill. Managements, he 
thought, must make an all-out effort to increase 
the scope of this country’s sales by every method, 
and in that matter the practical sympathy of the 









Government was necessary. If managements 
succeeded, then full employment was possible, 
and for value of work given a good living was 
assured. To his mind, Sir Bernard said, too 
much attention was paid by too many to basic 
rates of pay. The criterion must be what a 
man took home on Friday night and could 
sufficient work be obtained to keep him employed. 


National Coal Board Inquiry 


In a debate in Parliament, towards the end 
of October, on the fuel and power industries, 
the Minister of Fuel and Power, Mr. Geoffrey 
Lloyd, referred to some organisational changes 
which the National Coal Board had proposed. 
In particular, he mentioned the Board’s intention 
to place upon colliery managers the maximum 
responsibility in the day-to-day management 
of their pits. He said also that the Board had 
issued instructions making it clear throughout 
its organisation that the area was regarded as 
the important unit of higher management. 

At the same time, the Minister stated that the 
National Coal Board intended to carry out 
an examination of its whole organisation and, 
in particular, to make sure that that organisation 
was well adapted in the light of the instructions 
which had been given. At the end of last week, 
the Coal Board announced that the following 
had agreed to assist in the inquiry :—Mr. H. A. 
Benson, of Cooper Brothers and Co.; Dr. A. 
Fleck, chairman of Imperial Chemical Industries, 
Ltd.; Sir William Lawther, of the Trades Union 
Congress ; Sir Herbert Merrett, chairman of 
Powell Duffryn, Ltd., and Sir Godfrey Mitchell, 
chairman of George Wimpey and Co., Ltd. 


Imports of Sulphur and Iron Pyrites 


The Ministry of Materials has announced 
that private trading in sulphur and iron pyrites 
is to be resumed on January Ist. Following that 
announcement, the Board of Trade has stated 
that it is now prepared to consider applications 
for licences to import sulphur from any source 
from January Ist, and that from the same date 
imports of iron pyrites will be permitted from 
any country, without the need to obtain an 
import licence. Applications for licences to 
import sulphur should be addressed to the 
Import Licensing Branch, Board of Trade, 43, 
Marsham Street, London, S.W.1. 


Economic Planning Board 


Before Parliament rose for the Christmas 
recess, the Chancellor of the Exchequer was 
questioned about the present functions of the 
Economic Planning Board, how often it meets, 
and whether any of its decisions may now be 
made public. He was also asked about the 
present composition of the Board. 

In a written reply, the Chancellor stated that 
the functions of the Economic Planning Board 
were unchanged ; they were “to advise Her 
Majesty’s Government on the best use of our 
economic resources.”” The Board, which met 
frequently, was composed of experienced repre- 
sentatives of both sides of industry and senior 
Government officials, with Sir Bernard Gilbert 
as chairman. 


Services to Exporters 


For some time, the Board of Trade has been 
considering whether the services which it offers 
to exporters are sufficiently well known, and the 
Select Committee on Estimates has recently 
recommended that steps should be taken to 
publicise those services. It has been decided that 
this can best be done by a personal approach to 
manufacturers by the Minister primarily con- 
cerned with exports. Recently, therefore, Mr. 
D. Heathcoat Amory, Minister of State at the 
Board of Trade, has sent a letter to about 50,000 
individual manufacturers and trade associations. 
The letter is accompanied by a leaflet summarising 
the Government’s export services and a reply 
card on which manufacturers are asked to indi- 
cate their interest. 


THE ENGINEER 


Dec. 25, 1953 


Notes and Memoranda 


Rail and Road 


CycLe AND Motor Cycie SHow.—The council of the 
British Cycle and Motor Cycle Manufacturers’ Union 
has agreed to hold a Cycle and Motor Cycle Show next 
poll from November 13th to 20th at Earls Court, 

ondon. 


Air and Water 


Lioyp’s ReGcister.—At the December special meeting 
of the general committee of Lloyd’s Register of Shipping, 
Major-General C. A. L. Dunphie, C.B., managing 
director, engineering works and shipyards, Vickers- 
Armstrongs, Ltd.; Mr. J. W. Platt, managing director of 
Anglo-Saxon Petroleum Company, Ltd.; and Mr. W. F. 
Wackrill, managing director of Esso Transportation 
Company, Ltd., were elected members of the committee. 

DARTFORD-PURFLEET TUNNEL.—The Minister of Trans- 
port and Civil Aviation was asked in Parliament last 
week for a statement on the result of the traffic check 
which had been taken to assess the current needs for 
the completion of the Dartford-Purfieet tunnel. In his 
reply, the Minister said that the figures submitted by the 
highway authorities concerned indicated that on the day 
of the census 6400 vehicles a day might have used the 
tunnel. The figures were being further checked and 
examined. 

Miscellanea 

GEELONG REFINERY, AUSTRALIA.—A catalytic cracking 
unit of 650,000 tons per annum capacity is to be added 
to the Geelong refinery at Melbourne, Australia, of the 
Shell Petroleum Company, Ltd. The first stage of the 
refinery, a crude distillation unit, is expected to be com- 
pleted in the spring of 1954. 

SELLING PRICES FOR TUNGSTEN OrEs.—The Ministry 
of Materials has announced that, as from December 18th, 
its selling price for tungsten ores of standard 65 per cent 
grade and ordinary quality has been reduced as follows : 
wolframite from £9 15s. to £9 5Ss., and scheelite from 
£9 - £8 10s. per long ton unit, delivered consumers’ 
works. 


A BOOKLET ON O1L.—We have received from the 
Anglo-Iranian Oil Company, Ltd., a booklet with the 
title ““ News in Pictures—1953,” which depicts the activities 
of the company and shows the development of refineries 
at home and abroad, units of the tanker fleet and the 
production of oil in the various oilfields. 

Symposium ON Gas ABSORPTION.—The Midlands 
branch of the Institution of Chemical Engineers is to 
hold a symposium on “‘ Gas Absorption ” from Monday 
to Wednesday, April 5 to 7, 1954, at the University, 
Edgbaston, Birmingham. Inquiries concerning it should 
be addressed to the Chemical Engineering Department of 
the University. 

Kwinana ReFinery.—To link the Kwinana refinery, 
now under construction for the Australian associate of 
the Anglo-Iranian Oil Company, Ltd., Australasian 
Petroleum Refinery, Ltd., with the port of Fremantle, 
Western Australia, two pipelines are being built, one of 
6in diameter for white oils and the other of 12in dia- 
meter for black oils. 

Mr. F. H. B. Harris.—We have learned with regret of 
the death of Mr. F. H. B. Harris, formerly chief draughts- 
man of W. G. Bagnall, Ltd., Stafford, which occurred 
recently at Canterbury. Mr. Harris, who was eighty- 
two, joined W. G. Bagnall in 1932, and was for fifteen 
years assistant chief and chief draughtsman before 
retiring in 1947. He had formerly served for thirty- 
seven years on the staff of-Kerr, Stuart and Co., Ltd., 
Stoke-on-Trent. 

APPRENTICESHIP ON BRITISH RAILWAYS.—A brochure, 
entitled “* Derby Locomotive Works Training School,” 
has been prepared by British Railways for presentation 
to each boy starting as an apprentice trainee to give him 
a full knowledge of the training which he will undergo 
at Derby. This book describes in some detail the school, 
its organisation and administration, illustrates and lists 
the trades taught, and gives particulars of the conditions 
of admission and service, &c. 

RETIREMENT OF MR. G. W. P. PaGe.—We learn that 
Mr. George W. P. Page, A.C.G.1., A.M.1.E.E., is retiring 
at the end of the year from the staff of the Publicity 
Department, the British Thomson-Houston Company, 
Ltd. Rugby. Mr. Page joined B.T.H. in 1923, having 
previously held editorial appointments on Electrical 
Engineering and in the Publicity Department of the 
General Electric Company, Ltd. As press liaison officer 
his chief responsibility has been the preparation of 
articles for the Press. 

INSTITUTE OF METALS’ AWARDs.—The council of the 
Institute of Metals has made the following awards of 
medals for 1954 :—Institute of Metals (Platinum) Medal 
to Dr. Leslie Aitchison, in recognition of his services to 
metallurgy in industry, in ucation and in public 
service ; and the Rosenhain Medal to Professor Alan 
Howard Cottrell, Professor of Physical Metallurgy, 
University of Birmingham, in recognition of his out- 
standing contributions to knowledge in the field of 
physical metallurgy, with special reference to the 
deformation of metals. 


Exports OF IRON AND STEEL.—Some iron and steel 
goods can be sent to any country except China, Hong 
Kong, Macao or Tibet without an —— licence, pro- 
vided that the value of the goods ex s the value of the 
iron or steel content calculated at the rate of £30 per 
ton. The Board of Trade has now announced that as 
from December 21st this rate has been reduced to £20. 
The goods involved are those specified in Group 6 (2) of 
the First Schedule to the Export of Goods (Control) 
(Consolidation) Order, 1953. Inquiries about the matter 


should be made to the Export Licensing Branch, Board 
of —_ Atlantic House, Holborn Viaduct, London, 


CORROSION OF IRON AND ST&EL.— Methods of protect- 
ing iron and steel against corrosion will be demonstrated 
at a public exhibition to be held in the Great Hall of the 
Battersea Polytechnic, London, from 10 a.m. to 4.30 p.m. 
on Friday, January 22nd. The exhibition will be on 
view during the preceding day to members of the corrosion 
group of the Society of Chemical Industry, by whom it is 
being organised. About thirty exhibits will demonstrate 
the most important methods and processes for the pre- 
vention of corrosion of iron and steel in five main 
sections as follows : effect of design ; treatment of the 
corrosive medium; cathodic protection ; protective 
coatings ; and tests and methods of testing. Admission 
is free, and no tickets will be necessary. 


Puysics OF PARTICLE Size ANALYsIs.—The Institute of 
Physics is arranging a conference on “* The Physics of 
Particle Size Analysis,”’ to be held in Nottingham from 
April 6 to 9, 1954. Subjects to be dealt with at the 
various sessions include: the motion of particles in 
fluids ; the scattering of light by particles ; the general 
phenomena encountered in particles size analysis ; the 
comparison of methods ; and the automatised methods 
of particle counting and sizing. Preprints of the papers 
to be presented to the conference will be available 
beforehand and, together with a summary of the dis- 
cussion, will, in due course, be issued as a supplement to 
the British Journal of Applied Physics. Further particulars 
may be obtained from the Institute of Physics, 47, 
Belgrave Square, London, S.W.1. 

CARBON DIOXIDE AS A _ COOLANT.—The new 
“CeDeCut” technique of using carbon dioxide as a 
tool coolant was demonstrated at the opening of the 
East Kilbride factory of Rolls-Royce, Ltd. The method 
demonstrated and the apparatus used were developed 
by the Carbon Dioxide Company, Ltd., in association 
with the Central Research Department (Engineering 
Section) of the Distillers Company, Ltd. It is stated that 
production tests with the new technique have given most 
encouraging results, particularly in dealing with the 
modern tough and heat-resistant alloys, including 
“Nimonic”’’ and nickel-chrome molbydenum steels. 
The chief advantages clai are very substantial 
increases in tool life, enhanced cutting speeds and 
improvements in surface finish, and the technique has 
been —— to most of the common machining opera- 
tions, inc’ es the regrinding of tools. We are informed 
that a pamphlet on the method and its application to 
machining generally is now being prepared by the Carbon 
Dioxide Company, Ltd., and will be available for dis- 
tribution to the engineering industry in January next. 
Inquiries should be addressed to the Carbon Dioxide 
Company, Ltd., Great Burgh, Epsom, Surrey. 


Exports IN A Buyer’s MArKet.—The full report has 
now been published of the Federation of British Industries 
export sales conference held at Buxton at the end of 
October. The object of the conference was to discuss, 
in view of present conditions, ways in which industry 
could help itself to increase exports. About 120 members 
of the F.B.I., together with representatives of banks, 
merchant houses and national organisations concerned 
with export or salesmanship, attended the conference 
which, after opening speeches by Sir Harry Pilkington 
and Sir William Rootes, cuairman of the Dollar Exports 
Council, divided into five discussion groups. The main 
points covered in these discussions are summarised in 
the report under the following heads :—Export oppor- 
tunities, organising for export, relations between exporter 
and importer, the export sales force, and export promo- 
tion. Although the conference was concerned with 
specific practical issues, the discussions also threw fresh 
light on questions of pommel wom op including the need for 
the widest possible spi of overseas markets, the 
diminishing value of Government appeals for priority 
to be given to particular markets, and capital investment 
overseas as a means of expanding world trade. It is 
stated that “ apo ey action is being considered by 
the F.B.I. and other ies on the numerous practical 
points raised at the conference. The report, price 
3s. 6d., can be obtained from the Federation of British 
Industries, 21, Tothill Street, London, S.W.1. 


Roya Society OF ARTs Prizes.—The Royal Society 
of Arts, as trustee for the relevant endowments, offers 
various pe during the year 1954. They include the Ben- 
jamin Shaw prize for industrial safety, which arises from 
a trust founded in 1876 ““for the promotion of improve- 
ments in all matters relating to unhealthy and dangerous 
occupations,” a subject in which the Royal Society of 
Arts has taken a practical interest ever since its foundation 
in 1754. A prize of £20 is offered in 1954 in accordance 
with the terms of the trust “* for any discovery, invention, 
or newly devised method of obviating, or materially 
diminishing any risk to life, limb or health, incidental 
to any industrial occupation, and not previously capable 
of being so obviated or diminished by any known and 
practically available means.” Entries may be in the 
form of descriptive essays or models. Another is the 
Fothergill prize for fire prevention or fire fighting, £20 
being offered in 1954 for a descriptive essay or model 
embodying some new idea for the prevention or sup- 
pression of fire. Finally, there is the Howard prize for 
mechanical motive power. The Howard Trust was 
established in 1868 for the purpose of making awards 
periodically to the authors of treatises on steam or other 
motive agents, and a prize of £20 will be awarded in 
1954 to the author of a treatise on some aspect of the 
subject of mechanical motive power. Entries for these 
prizes must be received by the Secretary of the Royal 
Society of Arts, 6/8, John Adam Street, Adelphi, London, 
W.C.2, not later than July 31, 1954. Full details and 
conditions of entry are available at that address. 


Launches and Trial Trips 


Royat Arrow, oil tanker ; built by the Netherlinds 
Dock and Shipbuilding Company, Amsterdam, for 
Rispond Tankers, Ltd.; length between perpendiculars 
630ft, breadth moulded 86ft, depth 45ft, draught summer 
freeboard 34ft, deadweight 31,000 tons, trial s»eed 
16-9 knots ; thirty cargo oil tanks ; one set of N.D.S.M.. 
Parsons double reduction geared turbines, 15,000 s.!1.p,, 
take steam at 600 lb per square inch and 800 deg. !ah, 
from two Babcock and Wilcox boilers ; two S00kW 
turbo-generators. Launch, December 12th. 


NEPTUNE, cargo ship ; built at the Neptune yard of 
Swan, Hunter and Wigham Richardson, Ltd., for the 
Compania Naviera Hesperia S.A., Panama ; length 
between perpendiculars 435ft,, deadweight 10.000 
tons on 26ft Sin draught, service speed 13% knots ; five 
cargo holds, derrick complement includes ten 10 tons, 
one 50 tons, one 20 tons steam deck machinery ; Swan, 
Hunter-Doxford oil engine, four cylinders 670mm dia- 
meter by 2320mm combined stroke, 4400 b.h.p. at 115 
r.p.m., two cylindrical multitubular boilers, two 35kW 
steam-driven generators, one 31kW_ diesel-driven 
generator. Trial, December 15th. 


DUNDEE, cargo _ built yd the Burntisland Ship- 
building Company, Ltd.. for the Dundee, Perth and 
London Shipping Company, Ltd.; length between 
perpendiculars 25ift, breadth moulded 43ft, depth 
moulded to shelter deck 29ft 2in, draught loaded 
18ft llin, deadweight 2950 tons, speed 11 knots, two 
cargo holds, hydraulically driven winches, six passengers; 
British Polar diesel engine, nine cylinders 3 m dia- 
meter by 570mm stroke, 1640 b.h.p., three 90kW diesel- 
driven generators. Launch, December 18th. 


Norwest, oil tanker ; built by Smith’s Dock Com- 
any, Ltd., for the Bergen Kulkompani A/S, Bergen ; 
ength between perpendiculars 315ft, breadth moulded 
47ft 6in, depth moulded to harbour deck 21ft 3in, dead- 
weight 4000 tons on 19ft 6in draught, service speed 11} 
knots, six centre tanks, eight wing tanks, trunk over 
cargo tanks, one pump room, two 250 tons per hour 
cargo oil pumps; No. 7 Fredriksstad steam motor, 
600 i.h.p., three oil-fired forced draught cylindrical 
multitubular boilers supply steam at 220 1b per square 
inch. Launch, December 19th. 


Meuika, oil tanker; built by the Furness Ship- 
building Company, Ltd., for the Afran Transport Com- 

ny, of Liberia ; length between ———— 630ft, 
readth moulded 87ft, depth moulded 45ft 6in, dead- 
weight 32,000 tons on 34ft 2in Lloyd’s summer draught, 
trial speed 15} knots ; thirty cargo oil tanks, one pump 
room, four 4500 U.S. gallons per minute turbo cargo 
pumps, two S00kW turbo-alternators, one 100kW 
diesel-driven alternator ; one set of double reduction 
geared turbines built by Richardsons, Westgarth and 
Co., Ltd., normal power of 12,500 s.h.p. at 105 r.p.m 
and maximum of 13,750 s.h.p. at 108 r.p.m.; steam 
supplied at 600 Ib per +. +¥ inch and 850 deg. Fah. by 
two Foster-Wheeler ““D” pattern boilers. Launch, 
December 20th. 


Personal and Business 


THe British THOMSON-HousTON Company, Ltd., 
states that its Middlesbrough office has been transferred 
to Prudential Chambers, 27, Albert Road, Middles- 
brough. 

Mr. H. J. MANZONI, M.I.C.E., city engineer and 
surveyor of Birmingham, has become a member of the 
board of governors of the Loughborough College of 
Technology. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, Lid., 
announces the appointment of Mr. A. J. Davies as 
district engineer, erection department, Cardiff, following 
the retirement of Mr. T. L. Hutchinson. Mr. Hutchinson 
is being retained as a part-time consultant. 


Tue Piessey ComPANy, Ltd., Ilford, Essex, states that 
Mr. J. A. Clark and Mr. M. W. Clark have been 
appointed directors. Mr. J. A. Smith has retired from 
the board, on account of ill health, Mr. W. F. Cross 
has been appointed joint secretary of the company. 


Duntop RusserR Company, Ltd., announces the 
following appointments in its general rubber goods 
division : Mr. S. A. Mousley, general sales manager ; 
Mr. P. A. Bridge, sales manager of the mechanical 
group ; and Mr. A. B. Rankine, sales manager of the 
domestic group. 


THe Cone AUTOMATIC MACHINE COMPANY (GREAT 
BRITAIN), Ltd., has been formed as a subsidiary of the 
Cone Automatic Machine, Inc., Windsor, Vermont, 
U.S.A., to take responsibility for manufacturing automatic 
bar machines. Mr. Louis P. Carter has resigned his 
directorships of the Churchill group of companies to 
become managing director of the new company, the 
temporary address of which is Solihull Chambers, 14, 
High Street, Solihull, Birmingham. Charles Churchill 
and Co., Ltd., will continue to act as agents in Great 
Britain for Cone automatics. 


HunTING AIR TRANSPORT, Ltd., has changed its name 
to Hunting-Clan Air Transport, Ltd., su uent to 
the setting up of Hunting-Clan Air Holdings, Ltd. This 
brings into effect an agreement between the Hunting 
Group of Companies and the Clan Line Steamers, Ltd., 
whereby a new partnership is formed with equal interest 
in certain aviation companies, including Hunting-Clan 
Air Transport, Ltd. The companies continue under their 
present management with the addition to their boards of 
representatives of Clan Line Steamers, Ltd., in the case 
of the air transport company, these being the Hon. 
Anthony Cayzer and Mr. J. A. Thomson. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application: the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification, 

Copies of specifications may be obtained at the Patent Office 
Sales Branch, 15, Southampton Buildings, Chancery Lane, W.C.2, 


2s. 8d. each. 


ELECTRICAL ENGINEERING 


696,748. April 17, 1952.—HiIGH-TENSION PRESSURE 
CABLE INSTALLATIONS, Felten and Guilleaume 
Carlswerk, Aktiengesellschaft, of K6In-Miilheim, 
Germany. 

The drawing illustrates one arrangement of a high- 
tension pressure cable installation. The arrangement 
at each end of the cable is fundamentally the same. 
A is the cable installed in the pressure pipe B, which 
is filled with a compressed gas. The cable is closed 
by an end cap C. The equalising container D is 
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divided into the chambers E and F by an impermeable 
diaphragm G. The space E is connected by a pipe H 
with the filling of impregnating means in the end 
closure C, and the space F is connected through a 
pipe J with the pressure pipe B of the cable. Springs 
K are mounted in the equalising container D. Thus 
the impregnating medium is held through an imper- 
meable diaphragm under the pressure of the gas 
prea in the pressure pipe of the cable.—September 
9, ‘ 


MARINE ENGINEERING 


700,276. March 11, 1952.—THE PROTECTION OF 
Suips’ PROPELLERS, Nils Johannes Liaaen, 
Borgundveien 17s, Alesund, Norway. 

The invention relates to ships’ propellers and 
comprises a protection device to prevent damage 
by ice and other submerged or partly submerged 
objects, which might otherwise foul the propeller 
blades. As the drawings show, A is the aft end or 
stern of a ship, B the ship’s propeller, and C the rudder. 
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The protection device comprises the fin-shaped 
members D, E and F, which are arranged in pairs, 
one above’ the other on each side of the ship, and 
each of them is so dimensioned that at its aft end it 
extends out approximately in alignment with the 
circumscribed circle of the propeller. The fin members 
on each side of the ship are arranged approximately 
parallel one with the other, and inclined downwards 
from their fastenings to the hull to their outer edges. 
With this arrangement of the fin members the whole 
propeller area is well protected.—November 25, 1953 


MINING ENGINEERING 


700,002. August 2, 1949.—AssEMBLING SUPPORTING 
Beams, Le Progrés Charbonnier “‘ Prochar ” 
Société Coopérative, 22, rue Saint-Jean, Ander- 
lues, Belgium. 

The invention relates to supporting beams which 
are placed in mines under the roof of the working 
faces and held by means of stanchions in order to 
form support frames. The supporting beam formed 
by a double beam A is provided at one end with a 
single jaw B, and at the other end with a double jaw 
C, which is designed to fit the single jaw of the 
adjacent supporting beam. The jaw B has at its 
lower part a hole D and at its upper part a hook E. 
The jaw C is symmetrical with it. When the jaw 
of one beam is engaged in that of the adjacent beam, 
the holes coincide and are coupled by a bolt F. 
Between the facing hooks E is set a wedge-shaped 
fixing key G, H. This key is pushed in as far as 
the distance between the hooks will allow, the distance 
being determined by the shape of the roof to be 
supported. In order that the contact between the 
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key and the jaws shall always be ensured under the 
best conditions, it is necessary that their contact 
surfaces should fulfil certain conditions, and, in 
pene, that the lower face of the key, and the 
ower surfaces of the jaws serving it as seating, should 
be curved and concentric with the axis of articulation. 
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As shown, the lateral cheeks H of the key and the 
corresponding faces J of the hooks are cylindrical. 
The best results are obtained, however, by giving 
these cheeks and these faces the form of a helicoid 
or other ruled surface adapted to ensure intimate 
contact over the whole extent in all positions of service 
of the beams and of the keys. In service the assemb- 
ling and dismantling of the beams can be effected 
without difficulty, and the joint adapts itself to roofs 
with the usual inclinations.—November 25, 1953. 


INTERNAL COMBUSTION ENGINES 


700,117. March 30, 1951.—ViIBRATION DAMPER FOR 
Pree Systems, C.A.V., Ltd., Warple Way, Acton, 
London, W.3. (Inventors: Alan Ewart Walter 
Austen and Aston Joffre Stockwell.) 

Fuel injection pumps are usually connected to the 
fuel nozzles in the engine cylinders by threaded 
unions. It has been found that the pipes are liable to 
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fracture due to the strains set up by vibrations when 
the engine is in motion. The object of the invention 
is to minimise this risk in a simple manner. Referring 
to the drawings, there is provided a collar A made 
from soft rubber or rubber-like material, which is 
slipped over a pipe B. The collar is mounted in any 
convenient socket holder secured to a rigid support. 
As shown the holder comprises a pair of hollow 
parts C and D, screwed together, and a bracket E 
secured to a support F by screws. The damper is 
placed in any suitable position on the pipe between 
its ends and preferably at an anti-nodal position 
where it can exert its maximum vibration-damping 
action. A modified arrangement for twin fuel pipes 
a shown in the specification—November 25, 


METALLURGY 


699,796. March 24, 1950.—THE DeETECTION OF 
CRACKS IN ENGINEERING COMPONENTS, The 
Parsons: and Marine Engineering Turbine 
Research and Development Association, Pame- 
trada Research Station, Wallsend. (Inventor : 
Henry George Yates.) 

The invention relates to the detection of cracks in 
engineering components such as gear wheel teeth. 
Referring to the lower drawing, the gear wheel 
shown is of typical form, and one of the teeth A has a 
transverse crack B near to its root. In the upper view 
a side elevation of the cracked tooth is shown together 
with one form of mechanism for producing an audible 
indication of the crack. This consists of a pulsed 
quartz crystal C and an electronic receiving mech- 
anism D designed to complete a circuit on the 
receipt of impulses at a suitable rate and produce an 
audible sound in a pair of earphones or other acoustic 
device. The crystal C is controlled by electronic 
means, such as a pulsed oscillator E, so as to apply 
impulses to the surface of the gear tooth at a repe- 
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tition rate sufficiently high to constitute an audible 
sound while the crystal F of the receiver D is applied 
by means of some movable device to the surface of 
the tooth near to the point of action of the trans- 
mitting crystal C. With this arrangement the first 
pulse to reach the receiver, due to the action of the 
transmitting crystal C, will travel directly through 
the tooth B to the crystal F and thence to the elec- 
tronic time delay K which completes the receiver 
circuit by causing the electronic gate G to open, thus 
allowing subsequent pulses to reach the amplifier H 
and earphones J. The time delay circuit K also 
causes the gate G to close after a predetermined short 
time, which may be adjustable, so that a later pulse, 
such as would be received from a remote boundary 
of the gear, is prevented from reaching the earphones. 
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If now a pulse subsequent to the initial one is reflected 
from a crack such as B, this pulse will be permitted 
to reach the earphones J, but if no such pulse arrives 
within the predetermined short time, as would be the 
case if no crack exists, the electronic gate G in the 
receiver will have been automatically closed so that 
no pulse reaches the earphones. The stimulating 
pulses are applied at such a repetition rate as to allow 
the effect of each pulse to die away between successive 
pulses, so that a clearly audible response will be 
obtained when reflected pulses due to the presence of 
a crack arrive in time to be received. A suitable gate- 
opening and delayed gate-closing circuit is also shown 
in the specification.—November 18, 1953. 


700,224. October 10, 1951.—Top Bast STEEL 
REFINING Process, Demag Aktiengesellschaft, 
Werthauser Strasse 64 (22a), Duisburg, Germany. 

In the top blast refining process in the production 
of steel, pure oxygen is blown from above vertically, 
or almost vertically, at high pressure and high speed 
on to the bath through a nozzle, the jet of oxygen 
always impacting the bath at the same position. 

According to the invention, it is proposed that the 

end of the oxygen feed pipe be moved during the 

process in such a way that the oxygen is distributed 
as uniformly and widely as possible throughout the 
whole bath. Due to the uniform distribution of the 
refining action thus obtained throughout the bath, 
local over-refining is prevented ; furthermore, by 
avoiding the overloading of portions of the bath with 

iron oxides, the brickwork of the refining vessel is to a 

great extent preserved, for it is known that slags 

having a high content of iron oxide attack and damage 

the brickwork very considerably.— November 25, 1953. 


WATER TURBINES 


700,320. May 11, 1951.—AUuTOMATIC WEIR ARRANGE- 
MENT FOR THE TAIL-RACE OF A HyYDRAULIC 
REACTION TURBINE, The English Electric Com- 
pany, Ltd., Queen’s House, 28, Kingsway, 
London, W.C.2. (inventor: Paul Werner Seewer.) 

The invention has the object of controlling the 
level of the water in the tail-race. As shown in the 

drawing, on the piers A flanking the tail-race B 

balance beams C are pivoted on brackets D. A 

screen E is pivoted on a knuckle joint F on the 

bottom of the tail-race and is linked to the down- 
stream ends of the balance beams by means of rods 

G. To the upstream ends of the beams C a counter- 

poise H is linked so that it can be submerged to a 

varying degree in the water flowing off through the 

tail-race, the level of which varies between the high 
water level and the permissible low water level as 
shown. When the water level in the tail-race rises 
to such an extent, the counterpoise is at least partly 
submerged in the water, the counterpoise loses so 
much in weight by the principle of archimedic 
buoyancy, that it no longer balances the weight of 
the screen E and the thrust of the water flowing over. 
The screen drops into the position shown in chain 
dotted lines, where it passes into a slope or recess J 








856 


in the bottom of the tail-race. When the water level 
in thé tail-race drops so far that the counterpoise 
is not sufficiently submerged it overbalances the 
screen and raises it to the position shown in full lines 
in which the water is dammed up in the tail-race at 
least to the minimum low water level. The rises in 


CA 
2 L G4:' =G 








No. 700,320 


tail-race levels in times of flood are therefore no more 
than would occur if the weir were non-existent. If 
flood levels in the tail-race recede the counterweights 
are no longer submerged, thus re-establishing auto- 
matically the desired safe minimum tail-race level.— 
November 25, 1953. 


GAS TURBINES 

700,017. March 5, 1951.—ComBusTION CHAMBERS, 
Joseph Lucas (Industries), Ltd., formerly known 
as Joseph Lucas, Ltd., Great King Street, Bir- 

mingham. (Inventor : "Eric Samuel Collinson. ) 
The ,;invention relates to air-jacketed liquid-fuel 
combustion chambers for jet engines, or gas turbines, 
its object being to minimise the formation of soot 
deposits on the peripheral surface of such a chamber 
in the region adjacent to the fuel burner. Referring 
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to the drawing, the combustion chamber is made from 
two coaxial parts A and B, of substantially equal 
diameter, the adjacent ends of which are separated 
by a gap C corresponding in width and position to 
the region on which soot is liable to be deposited. 
The two parts are united by a sleeve D of larger 
diameter. The sleeve is made longer than the width 
of the gap and its ends are reduced in diameter to 
embrace the parts A and B. Each part extends within 
the sleeve sufficiently to form with it an annular air 
passage E, and apertures F are formed at or near 
the ends of the sleeve through which air can flow 
from the jacket G along the passages to the gap and 
thence into the combustion chamber. Other apertures 
H may also be formed in the sleeve to admit air from 
the jacket directly into the gap C. By means of the 
construction described, the liability to the formation 
of a soot deposit around the inner peripheral surface 
of the combustion chamber in the region adjacent to 
the burner J, can, it is claimed, be minimised in a 
simple and satisfactory manner.—November 25, 1953. 





Technical Reports 


National Building Studies Research Paper, No. 18. 
Investigations on Building Fires, Part VI. The Fire 
Resistance of Reinforced Concrete Columns. H.M. 
Stationery Office. Price 3s.—This report describes 
an investigation of the relationships between the fire 
resistance of reinforced concrete columns and the 
applied load, the concrete strength, the column size, 
and the design of the reinforcement. The columns 


tested were square in cross section and varied in 
thickness from 8in to 19in. Portland cement and 
gravel aggregates were proportioned to give cube 
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strengths varying from 2250lb per square inch to 
5000 Ib per square inch at an age of twenty-eight days. 
The columns matured for periods varying from seven 
months to two years nine months. 

Under test the columns had a length of 10ft exposed 
to a furnace while a load was applied hydraulically. 
The tests were carried out in accordance with the 
standard fire resistance test procedure specified in 
British Standard 476, with the exception that the 
specimens were tested until collapse and the water 
test and reloading test omitted for this purpose. The 
investigation has yielded much information on the 
effect on the fire resistance of reinforced concrete 
columns of such factors as applied load, concrete 
strength, column size, and the method of reinforcing 
the concrete. 


Thermal Decomposition of Organic Insulating 
Materials in Relation to the Mechanism of Tracking 
(Ref. L/T274). By V. E. Yarsley, W. J. Grant and 
G. C. Ives. The British Electrical and Allied Indus- 
tries Research Association, Dorking Road, Leather- 
head, Surrey. Price 12s., postage 3d.—Hitherto the 
subject of tracking has been considered mainly from 
a practical point of view, with the result that there is 
on record a large amount of essentially empirical 
information. The work here described approaches 
the subject from a different angle in an endeavour to 
determine the fundamental issues involved. As a first 
step in that direction a study has been made of 
thermal decomposition and the characteristics of the 
decomposition products of relevant materials. After 
reviewing the literature of the subject the report gives 
an account of some experiments made to extend the 
more promising of the recorded proposals and shows 
the bearing of the results upon tracking phenomena. 


The Self-Excitation of Capacitor Compensated 
Induction Motors (Ref. Q/T138). By J. A. Nicholson, 
M.Sc. The British Electrical and Allied Industries 
Research Association, Dorking Road, Leatherhead, 
Surrey. Price 6s., postage 3d.—In the selection of 
capacitors for individual power factor correction of 
induction motors, care must be taken to avoid self- 
excitation when the motor is disconnected from the 
supply. This may be done by restriction of the 
capacitor current to 85 per cent of the motor no-load 
current. The mechanism of self-excitation is described 
and the details of experimental verification are quoted. 


Characteristics of a Small Heat Pump Installation 
(Ref. Y/T15). By M. V. Griffith, B.Sc., F.Inst. P., 
and H. J. Eighteen, A.I.Mar.E, The British Electrical 
and Allied Industries Research Association, Dorking 
Road, Leatherhead, Surrey. Price 15s., postage 4d.— 
Details are given of a small installation constructed 
from components of a heat pump taken from a 
German submarine. The performance under various 
conditions of use covering those likely to be met with 
in several practical applications has been investi- 
gated. Water was used as the source of low-grade 
heat in all the tests described. 


The Shinfield Heat Pump. Interim Report (Ref. 
Y/T20). By M. V. Griffith, B.Sc., F.Inst.P., and H. G, 
Eighteen, A.I.Mar.E. The British Electrical and 
Allied Industries Research Association, Dorking 
Road, Leatherhead, Surrey. Price 6s., postage 3d.— 
This report describes a 10 h.p. heat pump for heating 
a laboratory building and gives data obtained in the 
first season’s operation. A comparison is made with 
the performance of a gas boiler used simultaneously 
to heat an adjacent laboratory building of similar 
construction and size. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases, the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Wed., Jan. 6th.—LONDON Section: School of Hygiene and 

Tropical Medicine, Keppel Street, Gower Street, W.C.1, 
* Engineering Design of V.H.F. Multi-Channel Telephone 
Equipment, ew. T. Brown, 6.30 p.m. 

Thurs., Jan. 7th.—ScottisH SECTION : Department of Natural 
Philosophy, The University, Edinburgh, * * Radio Astronomy,” 
H. Seddon, 7 P.m. . Section : College of Technology, 
Manchester, “* The Manchester University Computer,’’ D. B. G 
Edwards, 7 p.m.——MERSEYSIDE SECTION : Electricity donkes 
Centre, Whitechapel, Liverpool, 1, “ Interlacing Problems in 
Television Receivers,’’ G. N. Patchett, 7 p.m. 


INSTITUTE OF FUEL 


i. . 12th.—Waldorf Hotel, Aldwych, London, W.C.2, 

w Carbonisation Processes under Development and their 

Relation to Established Practice,” D. T. Barritt and T. 
Kennaway, 5.30 p.m. 
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INSTITUTE OF METALS 


Wed., Dec. 30th.—BIRMINGHAM LocaL SECTION: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
“ Metals in ee ee Cc. EB. Richards, 6.30 p.m 


Tues., Jan, Sth.—OxrorD LOCAL 
market Street, Oxford, “ tnduecrist Methods of Electro. 
plating,’ G. E. Gardam, 7 p.m. 

Wed., Jan. 6th.—INFORMAL Discussion : The University, Edg- 
baston, Birmingham, “ Lubricants for Metal-Working Opera. 
tions in the Non-Ferrous Metal Industries,’’ 10.30 a.m 

Thurs., Jan. 7Tth—LONDON LocaL SECTION: 4 Grosvenor 
Gardens, London, S.W.1, “ The Rogerstone Strip Mill,” F, 
King, 6.30 p.m. 


ECTION : Cadena Café, Corn 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Tues., Jan. Sth.—EasteRN CENTRE: Swan Hotel, Bedford, 
“* Vehicle Maintenance from the Aspect of Safety,”” A. H. Dack 
and J. H. Vincent, 7 p.m. 

Fri., Jan. 8th.—S. Wats Group : S. Wales Institute of Engineers, 
Cardift, “The Cost of Vehicle Maintenance,’’ H. Rossington 

p.m 


INSTITUTION OF CHEMICAL ENGINEERS 


Tues., Jan. 5th.—Geological Society, Burlington House, Piccadiliy, 
London, . A Fes Some Mechanical Handling Problems in the 
Chemical Industry,” J. Johnston, 5.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Jan. Sth—Worxs MeetinG: Great George Streei, 
Westminster, London, zy i “ Swedish Underground Hydro 
Electric Power Stations,” F. Hagrup, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Mon., Jan. 4th.—S. MIDLAND Centre: James Watt Memoria 

Institute, Great Charles Street, Birmingham, Discussion o: 
* Technical Education of Non-National-Certificate Students,” : 
opened by J. Ashmore and D. I. Meyrick, 6 p.m. 

Tues., Jan. 5th.—MEASUREMENTS SECTION : Savoy Place, Victoria 
Embankment, London, ie Scaling Unit Employing 
Multi-Electrode Cold- Cathode Tubes,’’ and nsitive 
Pulse Trigger Circuit with a Stable Threshold,” K. Kandiah 
“ The Development of a Neutron Spectrometer for the Inter- 
mediate a F. S. Goulding, J. C. Hammerton, M. G 
Kelliher, A. W. Merrison and E. R. Wiblin, 5.30 p,m.— 
N. MIpLAND CENTRE: British Electricity Authority, Whitc- 
hall Road, Leeds, 1, “ Voltage Transformers and Current 
Transformers Associated with Switchgear,’’ W. Gray and A. 
Wright, 6.30 p.m. 

Wed., Jan. 6th.—Tees-Sip—e Sup CENTRE: Cleveland Scientific 
and Technical Institute, Corporation Road, Middlesbrough, 
Pe ae Hazards,"’ * Electrical Safety’’ D. A. Picken, 

p.m. 

Thurs., Jan. 7th ORDINARY MEETING : Savoy Place, London, 
W.C.2, Parsons Memorial Lecture, “ Continuity of Electricity 
Supply,’’ H. Leyburn, 5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


Mon., Jan. 4th.—E. MIDLANDS BRANCH, GRADUATES’ SECTION : 
College of Technology, Leicester, ** Modern Methods Adopted 
in Power Station Installations,” D. E. ee. 7.15 p.m.—— 

. WALES BRANCH, GRADUATES’ Section : Y.M.C.A. Buildings, 
Kingsway, Swansea, “The Utilisation and Distribution of 
Compressed Air in Mines,’’ D. J. Davies, 7 p.m. 

Wed., Jan. 6th——AvutTomosBiLe Division: Storey’s Gate, St. 
James’s Park, London, S.W.1, “‘ The Future Development of 
the National Certificate and Diploma Courses,”’ 6.45 p.m. 


Thurs., Jan. 7th.— EASTERN BRANCH, GRADUATES’ SECTION : 
Town Hall, Luton, “ Taper Roller Bearings,’’ F. J. heen 
7.30 p.m.——YORKSHIRE BRANCH, GRabDuaTEs’ SECTIO 


Technical Calan. Huddersfield, 
W. R. Gaudion, 7.30 p.m. 

Fri., Jan. 8th—GENERAL MEETING : Storey’s Gate, St. James's 
Park, London, S.W.1, “‘ An Experimental Investigation into the 
Effect of Fuel Addition to the Intake Air > Performance of a 
Compression-Ignition Engine,’’ W. “The Effect cf 
Auxiliary Fuels on the Smoke-Limited Seue Output of Diese! 
_— L. D. Derry, E. M. Dodds, E. B. Evans and D. Royle, 

.30 p.m. 


“Organising for 12 Of, ” 


INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 


Wed., Jan. 6th.—Institution of Electrical Engineers, Savoy 
Place, London, W.C.2, “* Telex Service,’ R. N. Renton, 5 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Wed., Jan. 6th.—NOTTINGHAM SECTION : Victoria Station Hotel, 
Milton Street, Nottingham, “‘ The Production Engineer and 
his Relations,’ J. H. Bingham, 7 p.m.——WOoOLVERHAMPTON 
Section : Technical College, Wolverhampton, * Application 
¥. — Power as an Aid to Productivity,’’ F. B. Levetus, 

p.m. 


INSTITUTION OF SANITARY ENGINEERS 


Thurs., Jan. 7th.—Caxton Hall, Westminster, London, S.W.1, 
Induction of E. H. Vick as President for 1954, 6 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


Wed., Jan. 6th—MIDLAND SECTION: James Watt Memorial 
Institute, Great Charles Street, Birmingham, Chairman’s 
Ph age > ** Brewing and Distilling,”’ T. F. Luck, 7 p.m. 

Jan. 8th.—Townsend House, Greycoat Place, London, 
W.1 Wee i Vehicle Actuated Detector and its Develop- 
ment,”’ H. J. N. Riddle, 7 p.m. 


REINFORCED CONCRETE ASSOCIATION 


Tues., Jan. Sth—N.W. BRrancH: College of Technology, 
Sackville Street, Manchester, 1, “ Concreting Methods and 
Machinery,”’ A. P. Lambert, 6.45 p.m. 

Wed., Jan. 6th.—Liverpool Engineering Society, 24, The Temple, 
Dale Street, Liverpool, ‘‘ Concreting Methods and Machinery,” 
A. P. Lambert, 6.30 p.m. 


ROYAL AERONAUTICAL SOCIETY 


Thurs., Jan. 7th——Matn Lecture: Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, London, S.W.1, 
Lecture to Young People, “‘ The Fun of Finding Out in Flying,”’ 
Sir Leonard Bairstow, 6 p.m. 
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SITUATIONS VACANT 


ove. ENGINEERS AND DESIGNERS required 
engineer’s office as follows :— 
ih DESIGNERS experience in reinforced concrete 


Salary from £600 per 
(2) GRADUATE and JUNIOR E ENGINEERS, for 
design of civil works. annum. 


DEPUTY PLAN minty My MANAGER required for 
London factory engaged in pressed steel fabrications 
for the motor amet Good all-round experience 
must be capable administrator with ability to co- 
ordinate jig and press tool design, production 
ning and layout of production sections. This will be 
re ae executive position eligible for participa- 
ps Ay full fall details 7 py! a d —y 
ol experience, and sa 
required.—BOX No. E3028, “ The haginosr. 
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experience in design 
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54, “ The Engineer.” 

DESIGNER-DRAUGHTSMAN required imme 
by Bell Punch Co., Ltd., Uxbridge, for design 
varied mechanical and electro- 
office and cash control 


prototype cons! 
details of age, experience, qualifications, and ier 
required, to the Personnel Department. E6499 Aa 
pa setae Je te ee pa with first-class 
perience of small clockwork mec! required 
in London for CV _ work on photographic 
accordance with experience. 
mg te give fale pal J when applying. — 
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DESIGNER-DRAUGHTSMEN are required 
the David Brown Gear Group of Companies. Par- 
ticularly useful will be the know of 
their ones in the automobile an 


and 
general 


training and a minimum ae 10 years’ ience, are 
asked to write to the Chief Personnel Superintendent, 
David Brown and Sons (Huddersfield), Ltd., Park 
Gear Works, Huddersfield. E6489 A 
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Smith’s 
technical 


book service 


Books on the latest developments in every aspect of 
engineering can be obtained from any branch of Smith’s. 
Books not actually in stock can usually be supplied 
within a day or so. Smith’s Postal Service can send 

books to any address at Home or Overseas. Lists of 

the standard works on any subject quickly supplied on request. 


W. H. Smith & Son 


FOR TECHNICAL BOOKS 


HEAD OFFICS: 


STRAND HOUSE, 


LONDON, w.c.2 








VOLTAGE STABILIZERS 
By F. A. Benson, M.Eng., A.M.I.E.E., M.I.R.E., University of Sheffield 
Price 12/6 
This monograph describes the various devices employing saturated elements, 
thermioni 


glow-discharge tube circuits and 


stabilization. A comprehensive bibliography is 


Order your copy through your bookseller or direct from : 
ELECTRONIC ENGINEERING 26, Essex Street, Strand, London, W.C.2 


ic valve arrangements for voltage 
included. 
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IMPERIAL CHEMICAL INDUSTRIES, LTD., 

Nobel Division, has a hem for a Metallurgist in 

their Research . Stevenston, Ayrshire. 
Candidates, who id 4 University Graduates 

aged 28/32, and have had approximately five years* 

work, should be able to 

my bye a 


Street, Glasgow, C.2. 
1G AND TOOL DESIGN AND DETAIL 
DRAUGHTSMEN required for interesting work 
at Bath and Weston su Mare. Excellent salary, 
pension scheme io avalos: ’ working conditions. 
ply, Y giv full details of experience and quali 
No. E6518, “‘ The Engineer.” A 
Ge: ‘AND TOOL DRAUGHTSMEN wanted.— 
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MAINTENANCE ENGINEER required by the 
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Office, 
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jobs. Good p await ambi man willing 
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scheme, &c.—Reply to mnel Department, T. 
Jones and Co., Ltd., 95, Wood Lane, Mendon Wid, 
stating age, experience salary required. Inter- 
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ENGINEER, mechanical, highest qualifications, 

full control established precision instrument works, 
expanding S. London; 120 noel, Able 
maintain very close limits and get output on produc- 
tion and short batch. Difficult assignment. First- 
class practical experience and organising flair. 
Usual opportunities with attractive Starting salary 
and prospects.—BOX No. E6464, “ i rece, coor wa’ 


ENGINEER quired for ituated 
Manchester for engine and rig testing of —— 
and fuels. Experience with electric and hydraulic 
dynamometers essential. Successful applicant will 
be required to work with minimum supervision and 
must be able to prepare test reports. com- 
mensurate with experience. Contributory pension 
scheme and three weeks’ annual holiday. Reply, 
stating age and experience.—BOX No. E3026, “ 
Engineer.” A 
ESTIMATOR required for prod development 
department of company in S. W. Midlands engaged in 
light engineering. Experience in the compilation of 
cost estimates and an intimate knowledge of modern 
machine shop methods essential. Experience in esti- 
mating cost of tools and fixtures desirable.—Please 
give details of qualifications and experience and an 
indication of salary required to BOX —e5 9988, ‘AK. 
Advg., 212a, Shaftesbury Ave., London, W.C. 2. 


E6441 a 
EXPERIENCED ENGINEER’G DRAUGHTS. 
MAN required for large papermill. 
rience in papermaking desirable. ianee 
available suitable applicant. Write, | usual 
Payne and required.—BOX Ni A ices 
he Engineer.” 


FIRST-CLASS WORKS MANAGER —- 
for expan s and ineeri 





leh 








tantial salary to suitable Fog yp 
BOXESO. c/o 191, Gresham House, E.C.2. 


GAS TURBINE DEPARTMENT of John Brown 


practical experience. Asvaaions, stating 

qualifications, and previous experience, shoul Us be 
sent to Mr. Dick, Engine and Boiler Works, John 
Brown and Company (Clyd )» Limited, Clyde- 
bank. A 





GENERAL DRAUGHTSMAN required, age 
20-25, capable of working with minimum super- 
vision and willing to take charge of design Office 
as this is formed.—Apply, stating age, experience 
and salary required, to BOX No. 473, Erwoods, 
Limited, 311, Piccadilly, London, W.1. E6515 a 


poh nr WORKS MANAGER of company 
manufac! in several countries requires P.A., 
po we pee | under 35, Graduate and Chemical or Mech- 
anical 3; must be suitable for promotion. 
according to qualifications. Pension scheme. 
orth London area.—BOX AC 86335, 2 
Clarks, 57/61, Mortimer Street, London, W.1. - 
A 
HENRY he & COMPANY, ee 
Wiggin Street, Birmingham, manuf 
nickel alloys, ish to increase the staff of their = 
and motion study department. Applicants must be 
really first-class work study engineers, having (a) a 
sound education, (b) not less than five years’ experi- 
ence of time and motion study work and the practical 
application of a sage by results to production and 
maintenance servi partments ; (c) a personality 
suitable for this aon of work. The appointments 
offer wide scope and will be limited to keen and pro- 


r, giving full details 
” education and qi 





employ 


intendent, The Steel Company of 

Wales, Limited, P.O. BOX No. 3, Port Talbot, —— 
—— — OF PRECISION COM- 
pot Boag aE A 4 orks ae 


MECHANICAL ENGINEER required by ciel 
firm aed civil contractors for reorganisa- 
and administration of ry plant department. 


class practical experience and be able to 

plan the layout yb the bree ‘Tepair ee Apply, 

in confidence, gi ull particulars of experience 
= and salary 1 pam Sar ih BOX No. E3001, “ The 
Engineer.” A 
MECHANICAL ENGINEER required, with 
normal basic a a by old-established 
medium-size ci! ty engineering firm in ex 
and home trade. ee oe eer 
largely heavy industrial p' id machine is. 
Ronsacunaes are (a) at my HNC, (b) keen on 
hard work, plenty of initiative and anxious to get on, 
(©) at ease mesting clients at the top or at shop floor 

level and capable of removing his coa 


PETER BROTHERHOOD, LTD., Peterborough, 
require Draughtsmen a, and junior), preferably 
with experience in design of compressors, turbines 
and steam engines. Permanent positions, five-day 
week, staff pension scheme. — Write, giving full 
csatlt ines, cclgutanien ond waecy sequin: E3s42a 


PRODUCTION ENGINEER required by 
Short Brothers and Harland, Limited, Belfast, to 
organise the batch manufacture of high-grade 
electronic equipment. Applicants must have had 
se years’ production experience of radio or : 
electronic apparatus and be able to provide 
liaison between development laboratories and 
factory. Knowledge of work —— advantage. 
Details re salary and housing facilities available 
on Ney a —Write, stating age and experi- 
ence, to the Personnel Manager, Short Brothers 
and Harland, Limited, Queen’s Island, — 
A 


PRODUCTION aa eo ag by well- 
established firm in the West Midlands for Ba gee 
and estimating. Applicants must have had 
experience in mass pr 
latest h There aan 
vacancies for men with exceptional aeitnne one 
on assembly work, one on fabrication and press tools, 
and one on . Good prospects, 
attractive salary, pension scheme and assistance with 
ooten accommodation, where necessary, make 
tments of particular interest. Please 
write i in strict confidence, out details of train- 
ing and ex 
logical The i 
notified. —BOX No. E3021 “ The 


For continuation of Small Advts., page 4 

















SITUATIONS VACANT 


NOTIFICATION OF 





VACANCIES ORDER, 1952 
t of persons answering these 
ivertisements must be made a Local Office 
of the Ministry of Labour or a Emplo: 
i applicant a man aged 18-64 


PRODUCTION MANAGER sient for 
cision Nee pe factory in County of Gieusunen. 


af teal dation production stock 

aang nes cad salary ve Le ja 
age, experience an req — 

BOX No. E3031 7 "The Engineer.” A 


PRODUCTION SHOP MANAGER required by 


labour. While the position offers immediate employ- 
ment for 18 months to 2 years it may lead to a per- 
manent appointment. An attractive salary and out- 
put bonus will be Law aang oe in writing, giving 
details of age and experience, to Personnel Officer, 


Cohen, Sons and Co., Litd., » Stanningley, Nr. 


THE ENGINEER 


SITUATIONS VACANT 


SENIOR DRAUGHTSMEN required, preferably 
tructural or heavy 





in work, s! 
machine work for industrial uipment for 
the » glass non-ferrous industries. Per- 


and uired. Manager, 
and a, ame Parnell House, 25, Wilton 
a London, S. 86432 a 


SENIOR on with good 
mechanical ior 


general 
on plants | 


24/26, Baltic hg Be ad 13 A 
SENIOR JIG DESIGNERS, experienced in design 


: =< detail and assembly jigs for all-steel auto body 


facture. Pensionable positions. Canteen and 

social club ee 5-day, 40-hour week.—Write 

details of age, experience and salary mere, to 
Box E822, L.P.E., 110, St. Martin’s Lane, W.C. 

Ess A 

SENIOR MECHANICAL DRAUGHTSMAN 


req for permanent post in Shropshire. Ow- 
ledge of crane work an advantage.—State age, expe- 





of the assembly, painting 


PROJECT ENGINEER required to assist in [nncon-Allimace Co, Lid. Les, Fenchurch Street, 
cathodic protection : inc! electrical London, E.C.3. E3022 A 
surveys and preparation of schemes. Age 24-30 
. Candidates should have Li ns in SENIOR SS, _AND LAYOUT EN- 
electrical engineering with some engineer- GINEER for ing company in the 
ing knowledge. ion and ust have : had long experience in = 
London, 


Apply, Staff The Distillers Co., 
Led., 21, St. James's Square, London, S.W.1. 6494 A 
QUALIFIED + green excellent 


ity Engineering Degree 
30 to 40. Annual salary £1500 or 
fications and experience. Contract two tonne, 12/18 
months each. Liberal leave on full salary ; free 
furnished quarters, medical attention and travel ; 


Co. ag City-Gate Hi Veo es eee, 
Np louse, ware, 
London, E.C.2. E6522 a 
REPRESENTATIVE for Yorkshire required 
firm of mechanical 


by 
engineers. Must (a) bea 

qualified engineer ; (b) be able to 
mechanical layouts ; (6) be able to oversee 


cranes, conveyors, eleva’ 
experience as designer 
Bey: = age and Salary sequired. -BOX No. 
The Engineer.” A 
REPRESENTATIVES = commission basis, 
engineering required by een oy 
canon of new type of ‘adjustable leather Ma 
(patented).—BOX No. E3023, “The Engineer.” 
ROWNTREE & CO., LTD., the ae ee 
York, require a Designer- 





— Write, stating 
experience and salary required, to Sit Otioer (Mea) 
A 


SALES ENGINEER, ania early 30’s, with good ex- 
both mechanical electrical, 


engineering 

personality and ability to 
lect sales in the territory, successful candidate will 
be responsible for staff, stocks and organisation of his 
departments. Good mags mica meg Free air 

passages, annual bonus, e and pension 

neal, BOX ® ™ DEB « ert 95, teaape- 
gate, E.C.2. E6512 a 
SALES ENGINEER for repetition sheet metal and 


adequate expenses commission.—Appli 

which will be treated in strict confidence, to James, 
Stanley and Co., Accountants, 46, Cherry Street, 
Birmingham, 2. E6526 a 


SALES EXPORT MANAGER wanted for 
Henry Meadows to develop 


anywhere, have good appearance and manner, 
and be adaptable with i ination and drive. 
Knowledge of particularly applica- 

essential. A. 





p Good salary. 
ig re gs A too“ E” —— 
Improvement » Ltd., Albi 
eth ag Fin Fag Bo 10. E138 A A 


SENIOR DRAUGHTSMEN required, with expe- 
rience of power transformers. Experience on on-load 
. Good salary, 





Ae. ¢ giving fall 
, to 
Manager. BOX No. 459, = = 
SENIOR RESIDENT ENGINEER poten — 
ving allowance), ASSISTANT RES 
ENGINEER pega by£50 to £1200 plus cost-of-living 
i on the construction of water 
supplies toa ppb, of towns in the Sudan. Candi- 
dates should hold civil engineering qualifications and 
experience in electri: and mechanical engineering 
would be an advantage.—Appointments will be ae 
contract to the Consulting Engineers, Howard 
Hump! and Sons, 191, Victoria Street, S.W.1, 
from whom full details and application forms may be 
obtained. E3015 a 


SENIOR SITE CONSTRUCTION ENGINEER 
firm of consulting con- 





X No. E611, “ The 
A 


SIR GEORGE GODFREY AND PARTNERS, 
LTD., have the following pensionable vacancies : 


ENGINEERS of B.Sc. standard, and preferably 
Sl ee ee 
to join a 


group investigating 
problems of heat flow in supersonic aircraft. 
work forms part of a systematic study which 
will extend over a period of years, and will be 
backed up by adequate experimental facilities. 
PHYSICIST, with mathematical background and 
good knowledge of fluid subsonic and supersonic 
gas a Be thermodynamics, heat transfer and 


try, combustion 
research onl gas s liquefaction. 

MECHANICAL ENGINEER, with good knowledge 
of fluid mechanics and d thermodynamics and experi- 
ence in general development of jet propulsion, gas 
turbines, pumps, compressors, &c., for work on 
special projects involving the development and 
application of very peed rotating machinery. 
Apply, Personnel , Hampton Road West, 
Hanworth, Mi E6463 a 





STRUCTURAL DRAUGHTSMAN requirea. 
Should have experience in reinforced concrete, 


tage. Salary range 
Apply in writing, with full details of qualifications 
experience.—BOX No. E2999, “ The Engineer.” 


Se a ee 
required. ust experienced and capable 
designing reinforced and prestressed 

rience of foundation work an advantage. 


Salary 

range £600-£900. Apply in writing, =a full details 

of qu ualifications and experience.—BOX No. mie 
Engineer.” 


STRUCTURAL STEEL INSPECTORS OF 
WORKS required by consulting engineers on power 
station construction near Bristol and Southampton.— 
Write, stating age and experience, to Sir William 
Halcrow = ia, MM.LC.E., 47, Park Lane, 
London, W.1 E6513 a 


STRUCTURAL STEELWORK Detail Draughts- 
man in Manchester. “4 ee 
duction ws in Operation. —Apply to “ E” Depart. 

ment, West’s Gas Improvement Co., Ltd., Albion 
Ironworks, Miles Platting, Manchester, 10. El47 a 


TECHNICAL py ey ye Engineers 
a well-known firm 


ae. 
Some experience is expected in all instances in 
organisation and administration. The vacancies hold 
excellent opportunities for the future, for su for suitable 
applicants. which will be treated in 
Posi ‘salary, &c—BOX 'N 
ence, tions age, a oO. 
$0951. The Engines.” A 


TIME STUDY ENGINEER is required by pro- 

gressive company in S.W. Lancs, to undertake work 

study investigations in chemi 
Engi - 


cont 
BOX No. E6427, “ The Engineer. 


SITUATIONS VACANT 


TEST ENGINEERS epiees. 3 7, large electrical 
and mechanical in S.E. London 


Dec. 25, 1953 
PATENTS 











THE PROPRIETOR of British 
565,308 and baal il (Pat. of Add.), entitled “jn: 


Patents Nos. 
in and relating to Hydraulic » 





area. Successful candidates » 3 quired to 
work on the analysis of test results, investigation and 
diagnosis of faults on hydraulic and electro-mecha- 
nical precision mechanisms. At least 3 years’ 
experience of this type of work in either industrial 
or Government establishments is essential, together 


with i degree or equivalent technical 
poe nrg, fully stating age, ¢: eteone 
and salary required, to Box E117, c/o 191, Gresham 
House, E.C.2. E6503 a 


THE BRUSH ELECTRICAL ENGINEERING 
co., LTD., is . for responsible 
posts in its ee ame erp Laon ee one be 
a eroclnaents ly of age and whilst Higher 
National iB ye a good apprenticeship will be 
pre hy > panes wili be given to men with an 
Degree in Engineering. Candidates should 
have sound experience of one or more of the following 
functions : switc design, production or sales. 
A good commencing salary will & paid and are 
prospects of promotion to senior management posts. 
—Please apply to the Chief Personnel 

Brush Electrical Engineering Co., Ltd., _bough- 
borough, Leics. 


ELECTRIC CO., LTD., 


THE ENGLISH 
Stafford, tsmen to 
vy electrical 


have vacancies for 
on 
machines, including the 1: 
driven alternators and ine 
ee ns prospects “of 


advancement. quoting, Ket 74D, to 
Dept. C.P.S. Bey, ‘Strand, W E6328 a 





VICKERS-ARMSTRONGS, LIMITED, now 
in production of super-priority aircraft, require : 


Development and Planning Engineers, Rate- 
fixers and Inspectors. 


Pension scheme. Recommendation for housing 
after —— probationary period.—Apply, 


and “Improvements in and relating to “re 
Presses,” offers same for Licence or o 
ensure practical were in Great Britai uiries 
to Si , Stern an Moga oN 14B, Dacian aan le. 
vard, Chicago 4, Illinois, U 6491 
THE PROPRIETOR "i lig Patents Nog, 
540,158, 526,776 and 526,782, entitled “ Improv. 
ments in Rotary Pumps or Motors,” “ Im ‘provements 
in or relating to Pumping Systems,” and “ Im rove. 
ments in or relating to Lowey 4 Radia! Hy aulic 


Pump or Motors,” offer same for Licence or other. 
wise to ensure practical w in Gre: Britain — 
Inquiries to Singer, Stern and Carlbe:. East 
Jackson Boulevard, Gia , Illinois, U. ak 
E6492 y 
THE Qo pee of British Pa ents hy 
540,207, 166 and 540,242, entitled “Improve. 


ments in or relating to Hydrauli ic Machi 
. Improvements in or relating to Hydre, lic Machi. 


nery” and “Improved Valve for Hy:raulic Cjy. 
cuits,” offers same for Licence or otherwise to 
ensure practical working in Great Britain. —Inquirie, 


to Singer, Stern and Carlberg, 14, East Jackson 
Boulevard, Chicago, 4, Illinois, U.S. A. E6493 y 


THE PROPRIETORS of Patent Nos. ©/ 1,545 fo; 
“Improved Sprags for One-Way Cluiches ang 
their Method of Manufacture,” No. Gu, 364, for 

“ One. 


“ Shaft | nea and No. 611,752, 
way Clutch,” desire to se ure com- 
oil exploitation by Licence or other ise in the 
United Kingdom.—Replies to: Haseltine Lake ang 
28, oe en Buildings, Chancery Lane, 
London, W.C.2, E6488 
THE PROPRIETORS of British Patent No 
645,593 for “Cylinder Construction for Paralle| 
Cyl inder Pumps,” desire to enter into negotiation; 
with a firm or firms for the Sale of the Patent or 
for the = rs Licences thereunder. —Further 
particulars may be obtained from Marks and Clerk, 
57 and 58, elt ok Inn Fields, London, W.C oo 
la 
THE PROPRIETORS of British Patent No 
645,494 for “‘ Improvements in or Relating to Mow. 
ing and Like Machinery,” desire to enter into 
iati with a firm or firms for the Sale of the 





Personne t, Vickers-Ar ngs 
Ltd., South Marston, Swindon, Wilts. E6439 a 





VICKERS-ARMSTRONGS, LIMITED, now 
in production of super-priority aircraft, require : 
DRAUGHTSMEN (Senior and Junior), prefer- 
ably with aircraft a Men with mechan- 
ical, structural and electrical experience also 
consi 

Pension scheme. Recommendation for hous- 
ing after satisfactory probationary period.— 
Write, giving full particulars, including age and 

required, to Personnel artment, South 

Marston Works, Swindon, Wilts. E6485 a 


WANTED, General Foreman with extensive experi- 
ence in deep “foundations, earthworks, cofferdams and 
concrete construction, with ability to control 


large numbers of men. ly app lications from ex 
rienced men considered. BOR No. E3025, “ 
Engineer.” A 


WORKS MANAGER.—West of Scotland pipe- 
founders and engineers require Works Manager > 


supervise two factories loying 350 total 1. 
Applicant must be a q engineer, 35 years of 
age or over, with it ex and 
thorough knowledge of pipework 
manufacture. per annum with foreman 
and staff benefit. if 





| SITUATIONS WANTED | 





CHIEF BUYER (M.P.0.A.), 43 years of age, with 
drive, initiative organising ability, seeks 
Must so | position with progressive com- 


: years’ in light, medium and 
hear eons. Erclint ad all markets,— * 


YOUNG ENGINEER, Swiss, with eight years’ ex} 
perience of turbo-blowers and turbines (ex-appren- 
tice) and a good English ee seeks 
emp -Draughtsman. At present 
ve in pork nny —BOX No. E3032, “The ar 





| AGENCIES | 





WESTERN CANADIAN SALES.—Large, well- 
equipped engineering works in Western Canada, at 
present manufacturing medium and heavy mech- 
anical plant, wishes to take on additional Agency for 
British equipment. Preference will be given to pro- 
ducts where part manufacture and/or assembly can be 
carried out in Canada, thus saving a and import 
duty, &c. This company already has worldwide 
reputation for its products, has ge user connections 
throughout Canada, and on vernment lists. A 
director of the company is at mt available in 
England for discussions—BOX No. 3013, “‘ The 
Engineer.” D 


Patent, or for the grant of Licences thercunder.— 
Further particulars may be obtained from Marks 
and — 57 and 58, Lincoin’s Inn Fields, London, 
w.c E6480 4 





| _SUB-CONTRACTING | 








CASTINGS.—We can save your porous castings, 
ferrous or eae ape te an py ag 
process ; samp treated.—Recupero, 
66, South Harrow Viaduct, Harrow, Middlesex 
(Phone, Byron 1178). E575 uw 
pesneeese PRECISION see and Produce, 
Jigs and Press Tools, Speeial-Pu rpose 
Machines, &c-—’Phone Horley 3678. E122 mw 
JIGS, FIXTURES AND GAUGES. Press Took 
and Moulds. to finest guaranteed.— 
Gatees Precision Co. Geeeky), Ltd, 
Crawley Industrial Estate, Crawley, Sussex (’Phone, 
Crawley 1300). S84 ue 
KELLERING — PROFILE MILLING in al 
= Send us blocks 













anaumes Seserad Geameibilite, inetd service for 
prototypes, small-quantity machined parts and equip 
ments to drawings and sketches. A.LD. ard Wak 
Mech. and Elect.—Cathanode, Ltd., 

Clerkenwell, E.C.1 (’Phone, TERminus 


uw 

TUBE BENDING SERVICE offered for ferrow 

and non-ferrous tubes up to 4in. N.B. Keen quote 

tions given upon = of full details.—BOX No. 
* The Engineer 


E6461, “ 
| FOR HIRE | 


ABELSON 


CRANES FOR HIRE 


STANDARD-GAUGE STEAM LOCOMOTIVE 
CRANES FOR HIRE OR SALE. 
One 10-ton Grafton, 25ft. jib, 100 Ib. boiler. 
Two 5-ton Graftons, 37ft. 6in. jibs, 100 Ib. boiler. 
One 3-ton Grafton, 35ft. jib, 100 Ib. boiler. 
One 2-ton Smiths, 30ft. jib, 80 Ib. boiler. 
Lying at our Birmingham works.—Send inquiries 
to: 








ABELSON. & CO. (ENGINEERS) LTD., 
Coventry Road, Sheldon, Birmingham. 
’Phone : Sheldon 2424. E6524 


LATTICE STEEL Erection Masts mm and 
heavy), 30ft. to 150ft. fe 
S.W.1 Phew, 


StOane 23. Bii2« 








BUSINESS OPPORTUNITIES | 


BUSINESSES and PREMISES | 





INVENTORS, PATENTEES.—Precision engi- 
neering company, London area, with well-equipped 
spacious mere will undertake Development and 
Production of New or Existing Products.—Details to 
Everett and Son, 78, Old Broad Street, E.C.2. nang 

° 


BUILDINGS For Sale.—Prefabricated factories, 
stores, workshops, canteens, 0} halls, clubs 
one. &c., large and small. Apply for details and 





stating our requirements, to J. Thorn and 
| Hoong Ltd., BOX 37, Road, Bexi h 
Kent. (Tei., Bexleyheath 305.) E4161 





Classified Advertisements are continued on page 93 
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|| STRUCTURAL STEELWORK, 
: STEEL FLOORING, 

‘ HAND RAILING, 

; FIRE ESCAPES, 
x STAIRCASES. 


E. HAYWARD & CO. (FABRICATIONS) LTD 


POUNTNEY STREET, WOLVERHAMPTON. 











Telephone: Wolverhampton 23300 Telegrams: Hayday, Wolverhampton 


RECONDITIONED PLANT 
and MACHINERY MERCHANTS 
BOILER and TANK STOCKISTS 

STRUCTURAL ENGINEERS 

MEDIUM PLATE RE-ROLLERS 


“>” 
JAMES N. CONNELL 


LIMITED 


COATBRIDGE 
SCOTLAND 


Telephone: COATBRIDGE 1121 (5 lines) 
Telegrams: ‘‘CLIFIRON’’? COATBRIDGE 


— 


WORKS DISMANTLERS 
SCRAP METAL and 
MACHINERY BUYERS 

























ng the NEW 


2SeE2 FASE SheSee SRF) 2 Fe ee FRFSS 


MOTORISED 
GUILLOTINE 


hes yeakab 


Fitted with auto sheet hold-down and multi- 
tooth dog type clutch. Cutting line is illuminated 
by strip lights. Made in three sizes to handle 
i mild steel sheets 364in. by 20 gauge; 364 in. by 
‘ | 16 gauge and 48} in. by 16 gauge. (The 484 in. size 
is illustrated). 


Various other types of Guillotines for Power, Treadle 
or Hand operation are available. 










/ 


hd 










| 





|) Edwards House, _ 
|, 359-361 Euston Road, London, N.W.1 


Telephones ; Euston 468! (7 lines) 3771 (4 lines) 
Telegrams : Bescotools, Norwest, London 


Lansdowne House, 
41 Water Street, Birmingham 3 


Telephones ; Central 7606-7 
Telegrams : Bescotools, Birmingham 3 











ito BESCO PRODUCTION ~~ 


» DESIGNED AND BUILT BY... . REGISTERED DESIGN No. 866659 


PD Edwards Ltd 









. Visitors all say it’s the 
finest Showroom and 
Exhibition of Machinery <3 

* inthe world. Come and 
j see for yourself ! 
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““Motogear” Spur Reduction Geared Motor Units are manufactured Ble 
bel Clev 


in a range of four sizes and can be arranged for single, double or 
triple reductions depending upon the ratio required. They are 
capable of transmitting up to 15 h.p. and are arranged to accom- 
modate a wide range of motors supplied by leading manufacturers. 
By careful design a closely graduated range of 34 output ratios are 
available using standard units, and by varying the motor speeds er which are signed to withstand the passage of time. Deep bsnl 0 
ey at wie : work is a Cleveland speciality and is an integral part of modern} science ¢ 
Extremely versatile in application, they can be mounted in any 
desired position. They can be supplied as self-contained geared heavy-structural engineering. To whatever depth or to whatever height — in a 
units, with input and output shaft extensions. 

Particulars and details of these units will be furnished on request. 


TEE MOTOR GEAR & ENGINEERING CO. LTD. CLEVELAND 


eland’s engineers “4 buildin 


part of the world — Cleveland engineering means enduring strength. 


ESSEX AND CORONA WORKS + CHADWELL HEATH * ESSEX * Phone: SevenKmes 3456 Builders of Bridges & Fabricators of. all bypes of. structural steelwonkt 




















DREDGING 
PLANT 


To the Largest Dimensions and Capabilities. 





PATENT CUTTER HOPPER DREDGERS, 

PATENT DIPPER DREDGERS, BUCKET 

DREDGERS, GOLD & TIN RECOVERY 

DREDGERS, FLOATING CRANES. ——————e 


Twin Screw Weill Bucket “Abertawe”’ constructed for the Great Western ey Seppe: 
Dimensions : 60h. x 40h. 3 Tate + 8} knots. Buckets : 27 cub. ft. Specified Dredging Output": 900 tons per . 7 


Hopper Barges, Screw Steamers, Side and.Stern 


eet FLEMING & FERGUSON LTD! 


New Buckets, Links, Pins, Gearing, Etc., supplied 
for existing Dredgers. Phone : Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add: “ Phoenix, Po 


London Agents : Messrs. NYE & MENZIES Led., Capel House, 62, New Broad St., E.C.2 Phene ; London Wall 








' 
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CASTINGS 
in high 


conductivity 
copper 


STONE’S castings have always held an 
important place in every phase of 
engineering development. The oil 
circuit breaker illustrated (manufac- 
tured by the Brush Electrical Engin- 
eering Company Ltd.) incorporates 
high conductivity copper castings— 
97% I.A.C.S., and provides a typical 
example of the many uses for the high 
quality products of our foundries. 
Every stage of production is quality- 
controlled ; radiological examination 
is used to detect faults before 
machining. 


The specialised knowledge and experience 

gained by our metallurgists and foundry- 

men over many years in solving casting 

problems is available at all times. The 

STONE ‘Service to Industry” is a feature 

of our organization of which we are proud. 
You too could employ it to advantage. 


The photograph of the 3,000 amp, 440 volt oil circuit breaker, 
of breaking capacity 30 mVA, is reproduced by courtesy of the 
Brush Electrical Engineering Company Ltd, 





JoS WOW 


& COMPANY (CHARLTON) LTD. 
CHARLTON : LONDON . S.E.7 
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DRIVE 
PROBLEMS 


out 
of 
your 
mind 


in every industry and on all kinds of 
drives. High speeds up to 10,000 
f£.p.m., short centres, ratios above 20:1, 
shock loads—Miraclo is ideal for these 
conditions. Users who once had 
trouble with difficult drives have no 
worries now, thanks to Miraclo. 
Illustration shows a Miraclo Belt 
on a § h.p. coin press. Ratio 
16}:1, 91° arc of contact. 


FREE 
STEPHENS 
BELT DRIVE COMPUTER 
Free to Engineers and De- 


. signers. 
\ Requests should be made 
on business note headings. 








Miracl 


PLASTIC BELT 


WITH CHROME LEATHER DRIVING FACE 








THOSE WHO USE, ENTHUSE 


“No slip, no stretch, no maintenance 
in two years. Production has increased 
materially.” (Capstans) 


“* Since fitting your Miraclo Belts we 
save £3,400 a year in one department.” 











STEPHENS BELTING COMPANY LTD 


POWER WORKS 


SNOW HILL 


BIRMINGHAM | 








S.14a 


THE FINEST STOCK 
IN THE COUNTRY 


AUTOMATICS 


PETERMAN 7mm, Single Spindl:, High- 
Speed, 10,000 r.p.m. Max., motorised. 
CLE 9/16in. “4hin., Single Spizdle, 


also 4 S le Zin. and I4in. 
RYDERMATIC 6 Sp., by cap. 8in. by 8in., 
12in. Chuck, 15 H.P. motor, 400, 3/50. 
e. —— A. 4 Spindle, 24in. cap., Facects, arranged 
BORERS 
Lang hay and WADE Hor., 34in. Sp., 
36in. by 46in. table, motorised. 


LU No. 31, Hor., 3in. Sp.» 400/3/50. 
Mg tg Hor. Duplex, 8 in, Centre by 31ft. 

Bed, 1 2 speeds, motorised. 
eg OLT Out Vert, 28in. Table, Max. Swing 
mRICHARDS. No. 3, Hor., 33in. dia. Facing 
UNIVERSAL, Hor., 2}in. dia. Sp., Table 
20in. by 42in., 400/3/50. 


GRINDING MACHINES 


REID 18in. by 6in., 400/3/50. 
LUMSDEN wert. tees! Rotary 
BLANCHARD Vert. Sp., Surface, 26in. 


16in. SPD. 
ONEW MILFORD 12in. D/E. Tool, 14in. face, 


18in. BC. 
GREENWOOD and BATLEY, 6in. by 12in. 
Piane, Motorised. 


LATHES 
NEW HARRISON, hee Centre by 36in. BC., 
S.S. and S.C., 2in. HM., 2 Sp. Speeds, 4 T.P.I., 
Motorised. 
= 2S, idin. Bar Feed Capstan, 
NLOSWING Multi-Tool, 8in. Centre by 108in. 
Twin Saddles, M ’ 
ate BLOND 10”, 13”, 14” and 17°. Straigh 
Bed, Toolroom, Coolant Puma. pak. an, 400/380, 
TONES BURTON 84in. by 
Motorised, 400/3/50. 


MILLING MACHINES 
BROWN and SHARPE Vert., —_.. Table 
52in. by 12in., Power feeds all directio 
ARCHDALE 20in. Hor., Double O erarm 
Motorised. 
CINCINNATI No. 2 Dial Feed, Plai: Hor,, 
400/3/50. 


CINCINNATI 24in. Automatic Duplex, 
Table 36in. by 9in., 400/3/50. 

CINCINNATI No. 3 Universal, Dia! Feed, 
400/3/50. 


SMITH and COVENTRY Hor., SPD, 
74in. by 17in., Long Trav. 45in., 16 speed 
wpe Inclinable 70 ton. 4°—4" S:roke, 
TAYLOR & CHALLEN No. 386, 100 tons, 
3” Stroke, 400/3/50. 





COWLISHAW WALKER 75-Ton, Tin. stroke, 
400/3/50. 


HUNT 90-Ton, Disieed, Geared, 3in. Stroke, 
— 4ft. pred 3ft., 400/3/50. 


jURY F. ARRELL Geared Drawing, 
sin’ Stoke 1 ldin. Daylight, Width of Bed 311. 
BLISS No. 31, Ungeared, 45 Tons, 2in. Stroke, 
Belt driven. 


BRADLEY and CRAVEN, Geared, 20 Tons, 
Inclinable, 3in. Fixed Stroke,’ 400/3/50. 





MISCELLANEOUS 

BROOM and WADE Air Compressor, D.2!, 
Twin Cylinder, 80 cu. ft. 

METROPOLITAN - VICKERS 390 kVA, 

Projection Spot Welder. | 

COBORN Electric Butt Welder, 48 kVA, | 

og } 


Detwisting | 4 


2in. 
Machine, Sin. dia. ite te. S.W., Motorised. | ; 


EDGWICK, AVERY and JOHNSON Hard- 
ness Testing Machines. 


NORMAN E. POTTS (B’HAM) LTD. 


130 MOSELEY ROAD, BIRMINGHAM, [2 
(VIC. 1278) 

















struct Blast Furnace and Steelworks Plant, 


and Harbour 


HEAD, WRIGHTSON:<C? I” 


THORNABY-ON-TEES 
JOHANNESBURG 








Head, Wrightson & Co. Ltd., Teesdale Iron Works, Thornaby-on-Tees, England, 


have pleasure in announcing that they have appointed as their Selling Agents in India : 


BALMER LAWRIE «& Co. Ltd. 
Head Office : 
21 NETAJI SUBHAS ROAD, CALCUTTA I. 





Head, Wrightson & Co. Ltd., design and con- 
Dock 
Wagons, 


Equipment, Railway 


Colliery and Metalliferous 
Light Alloy Structures, 
and Steel Castings and Steel Drop Stampings. 


STOCKTON-ON-TEES 
TORONTO 


MIDDLESBROUGH 
SYDNEY, N.S.W. 


Mining Machinery, 


and also produce Iron 





LONDON 
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S° MANY end up with Bush in radio and 
television—and have good reason for 

their choice. Ever since Bush first took root 
over twenty years ago their designers have 
been putting some of the radio industry’s 
most progressive thinking on their drawing 
' boards. They have also shown a consistent 
f choosiness about the materials they specify. The stuff has to 
be pretty good to be good enough for Bush. 


VERSATILE NEW MATERIAL 


A fact that will come as no surprise to other users of Delaron 
Laminated Plastic is that Bush use this versatile modern 
: material. Bush wanted dependable electrical insulation, easy 
‘ machining, lightness, strength, and not least, reasonable cost. 
: They get all this and more in Delaron. An exceptional com- 
bination of ‘ pluses ’ makes Delaron right for many different 
needs. It has the good qualities of wood and metal without 
their disadvantages. One or more of its applications may be 
just pat for your requirements. 





me 
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Whenever the going is tough and costs 
matter, whenever you need high dielectric 
strength and insulation resistance, or good 

chemical-resisting properties, mechanical 
strength, quick and easy machining, with 
dimensional stability, you'll find that Delaron 
gives you a better job for less. Here’s a material 
that is half the weight of aluminium yet compares favourably. 
with steel in strength and in responsiveness to turning, drilling, 
punching, sawing and machining generally. There are many 
grades, some paper-based, some fabric-based. 


HOW YOU CAN USE IT 


There are many uses, in many products and processes, from 
radio parts to textile machinery gears. There are service uses 
as well as production uses—for example, machine guards, 
bench and desk tops, counters, shelves, work trays, par- 
titions, in factories, offices and shops. Write for full in- 
formation. 


You can do a better job for less with 


In sheets from 38 in. by 28 in. up to 8 ft. by 4 ft., and in thicknesses up to 4 in. in natural (brown), black, etc. 









Write for the DELARON leaflet to: THOMAS DE LA RUE & CO. LTD. (PLASTICS DIVISION), IMPERIAL HOUSE, 84-86 REGENT STREET, LONDON, W.r1. REGENT 2901 





B 





10 THE ENGINEER 


STRATFORD 








MODEL ‘‘B’’ NO. 21 PRECISION TOOL BOOM LATHE WITH 
HYDRAULIC TRACER CONTROL. 


THIS EQUIPMENT HAS TWO HYDRAULICALLY 
OPERATED SLIDES, ONE AT 90 DEGREES TO 
THE CENTRE LINE FOR FORM TURNING 
AND ONE AT 45 DEGREES FOR SHOULDER 
WORK. 


THE SLIDES HAVE 3 INCH TRAVEL 
COVERING ALL NORMAL REQUIREMENTS. 
IRREGULAR FORMS CAN BE REPRODUCED 
WITH A MODEL ROTATING AT THE 
SAME SPEED AS THE WORK. 
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A WELL JOB DONE... 





6/t. 6in. diameter core, the largest core ever 
obtained by means of the Isler shot boring 
Branches : gear, weighing 8 tons, 16 cwt, 


93/4 BROAD STREET, BIRMINGHAM I5 Telephone No. Midland 1762 
BARDON CHAMBERS, KING ST.,LEEDSI Telephone No. Leeds 23550 





a wel doe 


For almost a century we have been con- 
structing wells and time has proved that 
they were well done. 


It has always been our policy to give atten- 
tion to detail and to visualise the end, with 
the intermediate snags, in order to bring the 
job to a successful conclusion. 


Our knowledge of Water Engineering is old 
in years, but our outlook and approach is as 
new as tomorrow. 


Let us tackle your Well job now and give 
you a well done job. 


Pe Pee ee 


nessa earenmenip een tas 


aoe NE 


ISLER 


ARTESIAN WELLS| 





C.ISLER & CO. LTD. BEAR LANE, SOUTHWARK ST., LONDON, S.E.I. Tel. No. WATerloo 7044 | ‘ 
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on a 
Glenfield & Kennedy 


Sluice Gate 


The all important Free Rolling Emergency Gate on 
the Loch Sloy Hydro-Electric Project is operated 
through Reid Gears as designed for the job in colla- 
boration with and to the order of Glenfield & 
Kennedy Ltd., who supplied the gate. The gears 
comprise a special two-speed spur reduction unit 
and a double worm reduction unit, giving two 
hoisting speeds (of one and four f.p.m.) and a 
total pull of 90 tons. The Linwood plant 

offers you exceptional resources for consultation, 
design and manufacture—including marginal capacity 
for cutting, heat treating and “ Maag” grinding of 
profiles of customers’ blanks, etc. 


* Top illustration shows an 
internal view of the specially 
designed 2-speed Spur Reduc- 
tion Gear Unit. 


” 4 
e ) | d EVERY TYPE, EVERY SIZE, FOR EVERY NEED. 


THE REID GEAR COMPANY « LINWOOD : NR. PAISLEY. 
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MANGANESE 
BRONZE 


ALUMINIUM 
BRONZE 


BRASS etc. 


JOHN ALLAN 


AND CO. (GLENPARK) LTD., 


GLENPARK ROAD, GLASGOW, 
Telephone: BRIDGETON 3841 . Telegrams : 






E.4. 
“ ALLMETALS.” 





LONDON BIRMINGHAM SHEFFIELD NEWCASTLE MANCHESTER MIDDLESBROUGH 


WELLS LAMPS 








The Paraffin Burning Lamps illustrated are suitable 
for all industrial users including Engineering Works, 
Foundries, Shipyards, Ships, Power Houses, Bakeries, 
Gas, Electricity, Water and Transport Departments. 
No. 4 Engineers’ Lamp—Capacity approx. 4 Pint using %” dia. 
No. 44 Engineers’ Lamp—Capacity approx. ? Pint using §” dia. 
. 6 Torch Lamp —Capacity approx. } Pint using §” dia. 
. 5a Torch Lamp—Capacity approx. } Pint using §” dia. wick. 
No. 20 Moulders’ Lamp—Capacity approx. } Pint using ?” dia. wick 
No. 18 Kettle Torch Lamp — Capacity approx. 3 Pints using 1}” dia. wick 
No. 184 Trench Lamp—Capacity approx. 5 Pints using 2” dia. wick. 
Types No. 18 and 18a Lamps will burn for approximately Hight Hours on one filling 
Specially prepared wick can be lied in bundles cut to the correct length for immediate use. 
t” Diameter, 24 pieces. }” Diameter, 24 pieces. 1}” Diameter, 6 pieces. 2” Diameter, 3 pieces. 
A, C. WELLS & CO. LTD., 


P.O. Box 5, MOUNT STREET, HYDE, CHESHIRE 
TELEPHONE: HYDE 953 TELEGRAMS: ‘UNBREAKABLE’ HYDE 


wick. 
wick. 
wick. 
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A world wide service in the manufacture and 


erection of overhead electric travelling cranes has been 





maintained by Whartons for over 30 years. Our service includes 
erection on site under the supervision of our own skilled stafi. 
Our agent in your area will be pleased to handle an enquiry 


in the initial stages. 


YD POM exer « vr 


R EoD ODI! 5s T 6 CaP OS Re EN GLAN D 
Phone: cer <b 2227. Grams: “Gallant, Manch ay Code: Western Union. 


. -2- .s *, Glasgow 
Scotland : Fisher, Baxter & Co., 140 West George Street, Glasgow, C.2. Phone: Douglas 1061-2-3. Grams : ‘ Fluorspar ', G 
Midlands : A. R. Holland & Son, 89 Cornwall Street, Birmingham, | Phone : Central 1457. Grams: Central 1457, pomeeen 
Northern Ireland & Eire : Charles Nolan & Co., 2 Parker Hill, Lr. Rathmines Road, Dublin. Phone : Dublin 93510. Grams: Dublin ) 
South-West: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone : Penarth 1527. 
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Note the special features :— 
Cooling fins cast integral on the underside of the case. 
Additional roller-race on the output shaft to carry overhung loads. 
Nickel, case hardened-steel worm, thread ground, 
Worm wheel rim phosphor bronze cast in position on ribbed 
iron centre. 
Rugged design of gear case. 

Where misalignment has occurred use Moss 

Geared Couplings to connect your shafting. 
Air-Conditioning Plant 
for Sterile Rooms, 
capacity 8,500 c.f.m. 
(supplied to Glaxo 
Laboratories Ltd., at 
Ulverston). Photo 
shows high level air 
supply duct in Freeze 
Drying Room. 


“Visco” Air Condition- 
ing Plant for Sterile 
Rooms, capacity 
8,500 c.f.m., showing 
supply and re-circula- 
tion fans, brine cooler, 
viscous filters and air 
heater. Photo: 
Courtesy of Glaxo 
Laboratories Ltd., 
Ulverston. 





THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 


"Phone: ERDington 1661-6 "Grams: “‘Mosg 




















“Visco” Heating and Ven- 
tilating Plant supplied to 
Messrs. May & Baker Ltd. 
Photo shows view of dust 
remover hoods on powder 
mixer and tabletting 
machines. 


cull - 


for all your 


STEEL VISCO 


INDUSTRIAL 


REQUIREMENTS 


C OnsuU [ f In factories manufacturing highly specialised chemical or 
food products, a constant supply of filtered air must be 


provided and maintained at the required temperature 
and humidity, irrespective of changing outside condi- 
tions. For work of this nature “‘ Visco”’ Industrial Air- 
Conditioning plant cannot be surpassed. 

This equipment has been installed and has proved most 
successful in chemical and physics laboratories, food 
LIMITED factories, cinema film processing rooms, etc. 








We are at your service for anything from a simple Air Filter to 
a complete Air-Conditioning Installation. We invite your 
MANCHESTER BIRMINGHAM = LONDON pee , 
Pendleton: Sattord, 6. Oldbury bicringham London, NLW.10. 
. , 6. irmi 2 
PENDLETON 2481. ROABWELL fell 61. ELGAR 5811. 
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WANTED 


Herbert No. 4 Capstan Lathes, 
later than Inspection No. ET 
5800 for reconditioning. Your 
own machines rebullt to Grade 1 
standard and guaranteed. 
Attractive prices and deliveries. 















Communicate with 


ALFRED HERBERT LTD. 


FACTORED DIVISION 


Red Lane Works, COVENTRY 
Phone: 8922! (10 lines) 




























GOVERNOR 


PICKERING TYPE 
and with Smith’s Patent 
Knock-Off Gear 

SIMPLE, 
EFFICIENT 
Jockey Pulley 
Abandoned Operates 
if Governor Stops 

from any cause. 


Sole§Licensees & Makers 


POLLOCK, MACNAB 
and HIGHGATE 


Shettleston, GLASGOW 








Makers to War Office and Admiralty 
Se 





care 


FOR STEAM 
AND ELECTRIC 


CRANES 


ESTABLISHED 1880 


Telephone : 
BEDFORD 2490 











Telegrams : 
“GRAFTON,” 
BEDFORD 








GRAFTON CRANES 
LIMITED 


BEDFORD 









Once again, 


For well over a decade the original Crane 
valves installed in the Harrow factory of 
Kodak Ltd. have been giving efficient, 
trouble-free service. Performances like this, 
in works all over the country, have given 
Crane its great reputation for absolutely 
reliable valves. This reputation is based on 
Crane’s high standards of design and manu- 
facture—raw materials chosen to rigid 
specifications, precision methods of produc- 
tion, exacting tests of finished valves. 
Manufacturers and engineers, who base 


their judgment on results, specify Crane for 


the finest in valves. 


The illustrations show the Crane valves installed in the 
Main Compressor House of the Kodak Harrow factory 


( P A N = VALVES OF GUN METAL, CAST IRON AND CAST STEEL | 
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valves by Crane... 



















(PUBLISHED BY PERMISSION OF KODAK it 





CRANE LTD., 45-51 LEMAN STREET, LONDON, E.1. WORKS: IPSWICH Branches: Birmingham, Brentford, Bristol, Glasgow, Mana 




















STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 


Go-Downs, Mine Buildings, 


Tea Factories, Sugar Factories, Rice 


Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Ete. 
SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 





Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 


32 QUEEN VICTORIA ST., E.C.4 


Telegrams: LIVADIA, GLASGOW. 
SEQUENCE, LONDON. 
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"FURTHER. & IMPORTANT 
advantages 









































RADIANT*PANEDL-HEATIN 


These two types of Allens “ HEATWAVE” 
Radiant Panels (double and single-sided) repre- 
sent high temperature panel heating at its best 
for efficient and economical heating of large 
spaces in Industrial Buildings, Factories, 
Foundries, Steel Mills etc. 


Bins HIGH EFFICIENCY 
| 






































Amongst their many special advantages, here 
are three that merit the attention of Heating 
Engineers, Architects, Works Managers etc.:- 


@ Radiation may be directed to any desired zone and the 
heat is not disturbed by convective currents or 
absorbed by air. 








RMIT 























spots’’ as may be required. 








@ Panels may be grouped to give ‘“‘warm spots” or “‘cool 


@ Full radiation is received by personnel as soon as heat 
is turned on, greatly reducing ‘‘warming-up”’ time. 


ro 
R nae 


ie 


If you have not already a 


: ALLENS - 
Tk ' of TIPTON ; 


W. G. ALLEN © SONS (2 
PRINCES END WORKS = - Mo; (8 
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TRANSPORT IN. STEELWORKS 


b : FE .. T R I * A L Electric traction equipment for steelworks must necessarily 
be of robust construction to withstand the heavy duty 

involved. Furthermore, it must be absolutely reliable, 

simple and safe to operate and also be able to work 

efficiently in very dirty atmospheres. These conditions and 

many more are fulfilled by Metrovick electrical equipment 


E Q U I Pp M EF N T which has the background of world-wide main line traction 


experience. 


To simplify installation the motor frame sizes have been 

standardised and can be supplied with various standard 

windings suitable for all ranges of speed. The remotely 

B a 4 controlled electro-pneumatic control system is also stan- 
. dardised ; automatic acceleration and various safety devices 
contribute to give added efficiency to the production of steel. 


Advice and technical information will gladly be sent on 
request. . 


M E ¥- R O V I * K A 25 ton Scale Car, equipped with Metrovick motors and 


control gear for Skinningrove Iron Works is shown below. 





HOT METAL LADLE CARS 
INGOT BOGIES 

ORE TRANSFER CARS 
SHUNTING LOCOMOTIVES 
SCALE CARS 
BATTERY LOCOMOTIVES 


BATTERY BOGIES 





Photograph by courtesy of Head Wrightson & Co. Ltd. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED, TRAFFORD PARK, MANCHESTER, 17. 
Member of the A.E.1. group of companies 


TATED Traction for More Efficient Transport | | 





BR 
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BRITISH AERO COMPONENTS, LTD - BRICO WORKS - HOLBROOKS LANE - COVENTRY 





‘ 


Cc 
$ 
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Photograph by courtesy of the Royal Borough of Kensington 





Fewer traffic holdups 
with “ BROOMWADE” ! 


This “‘ BROOMWADE” type SV128 air compressor, delivering 
110 cubic feet of free air per minute to “ BROOMWADE” pneu- 
matic tools, is helping with the erection of new traffic bollards in 
Thurloe Place, opposite the Victoria & Albert Museum, Kensington. 
“BROOMWADE” Pneumatic Equipment is built to meet 
your requirements. 
* BROOMWADE ” offers you : 
@ Expert technical advice on all your compressed air problems. 
@ Complete world-wide after sales service by works-trained 
personnel. 
@ Low initial cost—early delivery. 


Write to ““ BROOMWADE” today 


miele ADE. 


Air Compressors and Pneumatic Tools 











BROOM & WADE LTD., HIGH WYCOMBE, ENGLAND. Telephone : High Wycombe 1630 (8 lines) Telegrams : “* Broom,”’ High Wycombe. Jafar 
149 SAS 
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‘Aerofoil rans 
FROM STOCK 


at lower prices 


For immediate delivery we are producing a selection of 
Aerofoil fans for stock. Within 48 hours of your ordering 
these can be on their way. And we can supply them at 

lower prices than usual. We are passing on to you the saving 

we make by batch production—which involves less 
cost than the normal assembly to order. Eight diameters, 
6in. to 38in., are available; in all eighteen alternatives 
covering over 400 duties; volumes up to 27,500 c.f.m.; 
static pressures up to 2.5” w.g. For full details 
write for publication V2005. 


WOODS OF COLCHESTER LTD., BRAISWICK WORKS, COLCHESTER 


Fan manufacturers since 1909 - AN ASSOCIATE COMPANY OF THE GENERAL ELECTRIC CO. LTD., OF ENGLAND 
D 
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‘Challenger’ 
now a world contender 


Hauling a 13-yard scraper this Challenger 4 is filling in 
worked out Esswood open cast coal site at Essi igton jj 
Staffordshire. . 


Five thousand feet up in Southern Khodesia this Challenge; 
is bulldozing to prepare the ground for a new  worksh 
extension. 


Equipped with a 9-yard scraper, this Challenger 3 is movin; §) 
pure white sand to form a canal near Veta Palama, 300 mil« f 
north of Madras. 





A Challenger 3 fitted with hydraulically operated Bulldozer) ff 
Angledozer is used by this gasworks in En d to stack coal. f 

















| 
In clay bunkers at Surajpur, India, one versatile efficiency right round the world. AFTER-SALES SERVICE 
man i worth a whole labour battalion In countries new to the mechanical age Wherever a machine is sold—no matter 
when he is at the controls of the powerful the Challenger’s comparative ease of how remote the locality — spares and 
Challenger 3. This British Diesel Crawler operation and maintenance are proving service are readily available. 
Tractor is building a great reputation for their worth. 








a 


Challenger British Diesel Cronies 


John Fowler & Co. (Leeds) Ltd., Leeds, 10. 
CABLES: “FOWLER LEEDS” TELEPHONE: LEEDS 30731 


PRODUCTS OF THE MARSHALL ORGANISATION 


GAINSBOROUGH, ENGLAND. 
Concessionaires for Great Britain: Thos. W. Ward, Ltd., Albion Works, Sheffield, 4 








F 
| 
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AN ECONOMICAL AND COMPACT 
HAULAGE DEVICE 


is the answer to a number of haulage problems not 
readily solved by ordinary methods. Weather-proof, 
easy to install, simple and mobile, this unit never 
fails to satisfy in many different cases. The Sadi 
capstan is also a useful addition to more intricate 
and expensive haulage systems as it is suited to 
localised operation. The Sadi capstan quickly pays 


—s SADI 













Please ask for literature E1253 


Manufacturers of Power Transmis- 
sion Plant. 





Tube bending. +i Hauling coaches on traversing platform 
SADI ENGINEERING CO., LTD. 
10-14, ANSDELL ST. KENSINGTON SQUARE 
WORKS : WOLVERHAMPTON 
Agencies at : Johannesburg, Cairo, Bombay, Karachi, Bagdad, Montreal, New York, Dublin and in all Conti 





LONDON, W.8 
Telephone: Western 7653 
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Close up of Capstan and 


General Layout. 


Grain shovelling 


Dragging logs in saw mill 


nental Countries. 








GENERAL ENGINEERS, FO 


REGISTERED OFFICE & WORKS:- 


NETHERTON IRON WORKS 
KILMARNOCK, SCOTLAND 


THOMSON 
& Co. Ltd. 


Grams & Cablegrams : 
“BARR KILMARNOCK” 


Telephone : 
KILMARNOCK 791 


RGERS & PRESSERS 


LONDON OFFICE :— 
39 CHEAPSIDE 
LONDON €E.C.2 
Telegrams : 
TUBENPIPE, PHONE, LONDON 
Telephone : 
CITY 6056 








We manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS. 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK. 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 











aS 
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16” Dia, Bore Solid Forged Raised Manhole, Complete with |}” Thick Pressed Cover, Bolts and Lifting Ring. 
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DIAMETER 





i 
.. OF a mere 2 


Seals for a giant steel 
rolling mill, or the smallest bearing. 
The Burtonwood Universal Oil Seal 
is today being specified for every 
branch of engineering. Write for 


detailed particulars reference US/TE. 


BURTONWOOD 


UNIVERSAL 


OIL SEALS 


BURTONWOOD ENGINEERING CO. LTD 
WARRINGTON LANCASHIRE 
Tel. : Newton-le-Willows 3311 (10 lines) 


Crushin ng 











Wain 
Oni H dt RY ~</ 
Fuel Ore ie. 


van 


Briquettinz, Machiner 

Refractory Brick i 
~  & Block Machinery 
=~ 


William | 


Johnson 


& SONS (LEEDS) LTD.. 


Te/. 8453. 


' 








tt oe 


c Diesel 
| Engines 


LEEDS i2. 








Main Propelling 
Diesel Engines 
in powers up to 


L2Z00H.P 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY, BERKS 
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On Service in the 


Playing an important part in the development of 
the Sudan are three National F4AP6 type, six-cylinder, 
dual-fuel engines. They generate power for the Zande 
cotton spinning and weaving factory, around which 
the economic life of the Nzara township is built. 

The engines will operate on either gas or oil accord- 
ing to the fuel available. The original plan was to use 
cotton-seed husks as fuel for the engines but supplies 
proved insufficient. Fortunately, the National gas 





producers work just as happily on charcoal of which 
there is no local shortage. 

The Sudan operation is a perfect example of National 
engines being used to bring progress to backward areas. 

National engines are available for operation as 
straight oil engines, pressure charged units, spark 
ignition gas engines, dual-fuel engines and alternative 
fuel engines. Bulletins describing National installations 
will be supplied on request. 







Specify 


engines for powers up to 2,000 b.h.p. 


THE NATIONAL GAS AND OIL ENGINE COMPANY LIMITED, ASHTON-UNDER-LYNE, LANCASHIRE 
= SALES: National Oil Engines (Export) Ltd. ° LONDON OFFICE: Duke’s Court, Duke Street, St. James's, S.W.1. 

















We Build- 


LIST 34 ON APPLICATION. 





“REGENT” MODEL 96HN 
CAPACITY 8’-0" x ?” MILD STEEL. 











euone: OLDBURY wear BIRMINGHAM ‘crons 


BROADWELL 1294-5 “ BRUX”’ OLDBURY 








TRY LISTS 
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...-ENOUGH To ENABLE A PASSENGER 
CAR 70 TRAVEL To THE MOON AND 
PART OF THE DAILY OUTPUT OF THE 
ESSO REFINERY AT FAWLEY. 






















li 


THE BURNING FIRES OF APSHERON 
ON THE CASPIAN SEA 


WERE CAUSED BY OIL SEEPAGES CENTURIES 
BEFORE THE BIRTH OF CHRIST. 


THE PROPHET ZARATHUSTRA 


DAG RE AND HIS FELLOW FIRE WORSHIPPERS BUILT 
SNE aol ENORMOUS SHRINES AND TEMPLES OVER 
ab pe = THE BURNING SEEPAGES. 
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' OF ag ZA —— —— “, 4 . ee 
LNIOAH T ARK — THE ANCIENT 
SCRIPTURES RECORD THAT ESS$O DIESEL LUBRICANTS 
NOAH'S ARK WAS CAULKED ESSO MARKET A FULL RANGE OF 
WITH BITUMEN COLLECTED FROM STRAIGHT AND DETERGENT TYPE DIESEL 
NATURAL O/L SEEPAGES. LUBRICANTS TO SUIT ALL STATIONARY 
DIESEL ENGINE REQUIREMENTS. 








ESSTIC /S THE PREMIUM GRADE 
STRAIGHT OIL AND ESSTIC HD 
AN OUTSTANDING DETERGENT OR 
HEAVY-DUTY O/L CONTAINING AN 
ANTI-OXIDANT CORROSION INHIBITOR 
AND A POWERFUL NEW DETERGENT 
ADDITIVE. 

FOR PARTICULARLY CRITICAL 
ENGINES THE RECENTLY INTRODUCED 
DETERGENT OIL, ESSO TSD.3374A, 
GIVES OUTSTANDING RESULTS. 


Diesel 
Lubricants 


ESSO PETROLEUM COMPANY, LIMITED, 36 QUEEN ANNE’S GATE, LONDON, S.W.1. 





ENGINEER 





Dec. 25, 1953 






The blade of the 
Mackay 55L hydraulic 


angledozer is 






The Fiat 55L 
has a greater 
drawbar pull than 
any other machine 






bigger than that 






of any other 





in tts class. machine in its class. 












This combination — 





The wide tracks and 
low ground pressure 
of the Fiat 55L enable 
it to work under 

























greater power and 
bigger blade—means 
that the Fiat 55L will 


do more work than worse conditions than 





any other machine in 





its class. 











On Canvey Island Fiat 55L Crawlers belonging to ohn Howard | 
& Co. Limited, Tarmac Limited and Twentieth Century Equip- 
ment Co. (London) Limited, are helping in the colossal task of 
restoring the sea defences. 


sr rhe eines 













SALIENT FEATURES—B.S.I. TEST 


® Maximum drawbar pull 12,400 lbs. © Width of standard 
track shoe 17}’. © Rated engine speed 1,400 r.p.m. 
© Engine speed at maximum crankshaft torque 600 r.p.m. 


awe: e- eal of Feltham 


, of 

es MACKAY INDUSTRIAL EQUIPMENT LTD., FAGGS ROAD, FELTHAM, MIDDLESEX (FELTHAM 3435-9) 
f 

Distributors for Scotland: SCOTTISH LAND DEVELOPMENT CORPORATION, GLAsGow. Distributors for Northern Ireland : THE CONTRACTORS’ PLANT (SALES) COMPANY, BELFAST. { 
i 
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NOW! BY ANY PROCESS! 


SHARPER white or blueprints! 





a 


















Strong... 


Venus Pencil leads are pressure- 
proofed* for maximum strength 


SMOOTH... 


made by a special colloidal process* 
which removes all impurities 


ACCURATE... 


exactly graded in I7 different 
degrees of hardness 
*Exclusive Venus Patents 


Durable non-crumbling 
points ; strong and smooth in 
action give lines uniform in 
weight and tone. Opaque 
lines for sharp, clear repro- 
duction. No smudges. No 
‘ghosts’ from erasure. 
There’s the right degree 
for your favourite paper. THE 
PENCIL 


_ The result : sharper print; WITH THE 
—by any process ! CRACKLE 
FINISH 





DRAWING 
PENCILS 


Venus Soft 
Pencil Eraser 


VENUS PENCIL CO. LIMITED 
LOWER CLAPTON ROAD, LONDON, E.5 
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Assembling the auto- 

matic Wind Computer } 

4 the Mullard Radar 
‘onde. 


PROGRESS 
IN ELECTRONICS 


The rapid growth of air traffic 
throughout the world and the 
introduction of high speed air- 
craft flying at great heights have 
multiplied the problems of the 
meteorologist. The methods of 
forecasting weather conditions 
which were adequate ten years 
ago cannot provide the detailed 
and accurate data which are 
required to-day. 

A new technique for weather 
forecasting has, however, now 
been developed. By employing an 
equipment known as the Radar 
Sonde, the complex conditions in 
the upper atmosphere can be ac- 
curately measured and recorded. 


._ A small balloon carries a 
miniature radio and meteoro- 


logical station up to a height of 
100,000 ft. and is borne by the 
wind to distances exceeding 100 
miles. Throughout its flight the 
balloon is continuously interro- 
gated by a powerful radar trans- 
mitter, and the answers are 
transmitted back by return. 


As the information is received 
at the ground station it is decoded, 
computed and recorded to give a 
detailed picture of wind speed and 
direction, and of temperature, 
pressure and humidity. 

The Radar Sonde has been 
designed and built by the Mullard 
Research Laboratories in co- 
| operation with the Ministry of 
| Supply and the Meteorological 
| Office. 





Mullard) 





a 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2. 


Factories at: 


BLACKBURN - FLEETWOOD 





+ GILLINGHAM - HOVE - MITCHAM - WANDSWORTH - WHYTELEAFE 











-(MP4268) 





26 THE ENGINEER Dec, 25, 1953 J! 
















Whatever the industry, whatever the need, the ““Wallsend”’ 
Pressure Jet, Low Air Pressure and Steam Jet Systems of 


Oil Burning can be applied to advantage. 





“‘Wallsend”’ Liquid Fuel Burners are supplied in all sizes 
and for all purposes. We have supplied burners up to 
18 feet in length. 






















+» BURNERS re 
oe industries. | 


“Wallsend” Burners are available for home produced 


fuels including Creosote-Pitch mixture and for the 


“WALLSE 
e used in many 


ignition of pulverized coal. = are in operation on almost 
*° Burners are — 
“owallsend A few examples 
Write for details : every tyPe er, 


ium 
ry Alumi® 


2 T Rots Aluminium 
ing Plant aces and 
Oil Stills 4 Driers: 
ling otary San 

A N D E N G i N E E R 4 N G Forging d Annee pe ¢ and Frit Furnaces: 

COMPANY z Drop Stamping + Beer Vats- 

L $ M i E D omen Vee ing Furnaces. Coppe 
Glass Tanks. 


WALLSEND-ON-TYNE. 


The Burner illustrated was specially made for a 
Kiln and measures !8 feet overall. 


Bolt Furnaces 


le and © 
Mutipaces: 


rucible and Glory Holes 


Lehrs 


for 
Metal ne Fore ferrous <=. etc. 
ferro 


metals. 





BURNERS OF ALL 


SIZES FOR ALL 
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@)[WESTINGHOUSE|@® 


: fESTALITE 
: PLATING RECTIFIERS 


Please write for full details to :— 
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FoR POWER SUPPLY IN famous industrial 


PLATING SHOPS. . 


The fully automatic plating plant installed by Messrs. Electro Chemi- 
cal Engineering Co. Ltd., in the Works of Messrs. H. Miller & Co., 
Newhouse, Scotland, is used for the bright nickel and chromium 
plating of brass bicycle lamp components. D.C. is obtained from 
**Westalite ’’ oil-immersed rectifiers for the various electrolytic 
processes, namely electro-clean 6 volts 250 amperes, copper plate 7 
volts 500 amperes, bright nickel plate and chromium plate 7 volts 
3,000 amperes each, and 8 volts 50 amperes for continuous purifica- 
tion of the bright nickel solution. The total of 6,800 amperes sub- 
scribes to a grand total of nearly 7 million amperes now being 
obtained for electro-chemical processes from ‘‘ Westalite '’ Plating 
Rectifiers. 


Typical oil-im- 
mersed rectifier 
(output 7.5 volts 
at 1,000 amps). 








| |(Dept.;5Eng. 12) WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82, .York Way, King’s Cross, London, N.1. 














HOPKI fae WALES. Presse ont 


SMALL One-way 


Ideal for 


quick-opening stop valve 
industrial duties entailing 
operation - No easily- 
external components 


frequent 
damaged 
Lever ensures easy control by 


female operatives where necessary 


Vv A RY: F S Outlet disc and seat of “Platnam” 





HOPKINSONS LIMITED 


reEorege: £24 Re er et & 


oe 


















the demand s! 
4 verfection in precision = 
uality. Equally fitting is it 1 
Rotherham’s name, famous sinc 
1750, is everywhere — - 
Soon Creceributes. Remember 


dispensable ary, 4 WAY and 
for BRASS T. ve rcs TAPS of 
ELBOW rece ad CUPS, 


all kinds, B n 
, etc, we c 
WINKLEY OILERS ts or manu- 










1} P 
supply, santavour speciation 


ROTHERHAM & SONS LTD. 


Tele.: 64154 
ad meen EACTURERS SINCE 1750 








P W. MACLELLAN 


LTD. 
CLUTHA WORKS, GLASGOW 


Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE 
SLIPWAYS, LOCK GATES, 
JETTIES, and STRUCTURAL 
STEELWORK. Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- 
tractors for RAILWAY PLANT 
and STORES. 


Chief Offices: 
129, Trongate, Glasgow 


Regd. Offices: Clutha House, 
10, Storey’s Gate, 
Westminster, London, S.W.|I 














x1 SOFT HAMMER 


Replaceable faces of infl ble cellul: High 
impact strength. Retains shape and never damages the 
work. Solid steel hammer body with knurled face- 
retaining’ pegs"at both ends. Standard Hammer has 
cylindrical faces. Six weights (4ozs. to 2ibs.) Dome, 
cone, taper or wedge shapes also supplied. ideal for 
foundries, sheet metal workers, panel beating and 
general assembly work. Write for details. 


THOR HAMMER CO., SALOP STREET 
BIRMINGHAM, 12. “Phone: VICTORIA 4011 (7 lines) 





THE ENGINEER 








SWARF 
TRUCKS 


Model P.1292 


There is an increasing demand for good, medium:- 
priced SWARF TRUCKS, and we 
construction which will meet average working 


conditions. 


These trucks can be emptied easily, by tipping 

them over to the front, and then pulling back the 

dumped truck slightly. 
NORMAL SIZE OF BODY: 


40 in. long at top. 


24 in. wide at top and bottom 


16 in. deep. 


offer a 


OVERALL DIMENSIONS: Length, 

45 in. Width over wheels, 31 in. Height 

of ge from ground, 22 in. 
Height of handle from ground, 26 in. 


Price £19 10 0 ex Works 
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WHEELS : 9 in. diam. Cast-iron 


Wheels on and two Ball- 
bearing Swivel tors with 4 in. 
diam. t-iron Wheels. 


TYNE TRUCK & TROLLEY CO. LTD. 


FACTORY HAND TRUCKS, “WEASEL” 


LIFTING-TRUCKS 


FIRST AVENUE, TEAM VALLEY ESTATE, GATESHEAD-ON-TYNE, 11 


TELEPHONE : LOW FELL 77104/5 


TELEGRAMS : “ TYNETRUCKS,” GATESHEAD-ON-TYNE 
































Have you a bee in your bonnet about bottle-necks ? 
Many people have, because they don’t use G.E.C. busy 
bee “ Fractionals” to keep things moving and 


production on the upgrade. 


Phone your nearest G.E.C. dealer and learn how 


fractionals 





G.E.C. Fractional H.P. Motors can help you. 





THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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Ti 
pee ay 4,500 fi. 5 ¥ \ 
of M&C conveyors. 
During the war, this great Malayan tin-mine was flooded. 
\ When it had been pumped dry, forty feet thickness of slimes 


remained in the bottom. The drying mud is too soft 

to bear most machinery, but it carries M&C sectional belt conveyors. 
The face conveyors are loaded by Chinese women using ‘changkols’ 
or large hoes. A system of conveyors delivers to the main 

incline conveyors, which take tin-bearing ground 






to the treatment plant and spoil to the dump. 


MAVOR & COULSON LTD. 


Telephone Bridgeton 1800 Inverted troughing forms a light structure 


25178 
Abbey 6454 


Bridgeton, Glasgow, S.E. 
Olive Grove Road, Sheffield 2 
36 Victoria Street, London S.W.! 


and protects the return belt. The idlers 
spin at a touch, in spite of dust or wet. 
A descriptive booklet would gladly be sent. 
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MORRIS LTD LOUGHBOROUGH ENGLAND 


) 


HERBERT 
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Whatever 






the job... 


there’s a 










flexible pipe 
to carry it through 






Dunlop technicians will always advise on any problems concerning installation of flexible piping. Write please to:— 
DUNLOP RUBBER COMPANY LIMITED - ST GEORGE’S ROAD * COVENTRY * TELEPHONE: COVENTRY 64171 


31/90? 





Aluminium Bronze —jor rugged dependabulity 


Aluminium Bronze Runner 






Casting supplied to Messrs. 
Gilbert Gilkes & Gordon 







Ltd., Kendal, for a~ 750 
H.P. Pelton Wheel. 
















NON-FERROUS CASTINGS - MACHINED PARTS 


CHILL-CAST RODS & TUBES 
- M. BIRKETT AND SONS LIMITED + HANLEY -+ STAFFS Phone: Stoke-on-Trent 2184-5-6 + Grams: Birkett, Hanley 
association with : BILLINGTON AND NEWTON LIMITED » LONGPORT STOKE-ON-TRENT * Phone: Stoke-on-Trent 87303-4 - 88147 - Grams: Bronze, Phone, Longport 















BIS 
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WELDING TECHNICAL SERVICES LTD, 


ENGINEERS AND FABRICATORS 


HURST MILL, KINGS NORTON, BIRMINGHAM 30 


GRAMS: WELTEXA, BIRMINGHAM 





PHONE : KINGS NORTON 2360/2555 














GLASS ROOFING & WALLS 







FOR 
MAXIMUM LOWEST 
NATURAL CAPITAL 
LIGHTING OUTLAY 



































Hits system of Glass Roofing and Walls offers glazing which is struc- 
turally sound, pleasing in appearance and keenly competitive in price. 
Developed on the basis of modular construction, to reduce building costs, 
Hills Glass Roofing and Walls can now be regarded as standard components 
available for 3ft. 4ins. square modular planning. Supplied and fixed under 
guarantee. We shall be pleased to send further information and to submit 
estimates on receipt of your requirements. 


HI LLS (WEST BROMWICH) 
LIMITED 
ALBION ROAD, WEST BROMWICH, STAFFS. TEL: WEST BROM. 102s (7 lines) 


LONDON: i125 High Holborn, W.C.1. Telephone: HOLborn 8005/6 
Branches at : Birmingham, Bristol, Manchester, Newcastle-upon- Tyne, Glasgow, & Belfast 











For mixings, mouldings, extruded strip 
MIXINGS or bondings in natural or synthetic 
rubber of any density or hardness. 
MOULDINGS Call on the vast resources of this 
modern rubber mill backed by over 
EXTRUSIONS 80 years’ experience. Get the advice 
and assistance of a practical rubber 
consultant. Find out now what Hughes 


can do for you. 











BONDINGS 








GEO.H.HUGHES LTD. 





EDGEMOND AVENUE TYBURN BIRMINGHAM, 24 
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... old hands, sure hands that hold a life- 
time’s knowledge of steel founding, apply it 
with craftsmen’s integrity in the making 
of Lloyd’s high quality steel castings. 
And behind the hands, the machine 
resources of the most modern steel 
foundry in Europe. Typical of 
Lloyd’s machining equipment is the 
Graffenstaden Horizontal Borer 
(shown top left); it bores to a 
diameter of 2’ 74”, has a spindle 
stroke of nearly 8’, machines castings 
up to 25 tons in weight. 
Traditional knowledge of steel— 
modern machine power to back it : 
two good reasons why Lloyd’s castings 
maintain their supreme reputation for 
accuracy and reliability. 


Brite but 
agupped atiel 
4 


F. H. LLOYD & CO. LTD., JAMES BRIDGE STEEL WORKS, WEDNESBURY, STAFFS - TELEPHONE: DARLASTON 225 


A Print for Industry Ltd, Advertisement 








34 THE ENGINEER Dec. 25, 1953 





T.E. S.C. Motor—1!0 B.H.P. at 
2900 r.p.m. driving a W.S 2D7 
centrifugal pump. 

Delivery: 7200 galls. per hour. 
Total Head: 150 feet. 

Complete with air break star 
delta starter, resilient mounted. 





We specialise in the construction 
of Electric Motor and/or Diesel/ 
Petrol Engine-driven Pumping 
Sets to customer’s requirements. 
if you require something non- 
standard, let us have your 
enquiries. 


WRIGHT ELECTRIC MOTORS (HALIFAX) LTD. 


MANUFACTURING ELECTRICAL & MECHANICAL ENGINEERS 








CENTURY WORKS: PELLON LANE BRANCH WORKS: ELLAND LANE 
HALIFAX . J ELLAND, YORKSHIRE 
Telephone: HALIFAX 60201 /2 Telephone: ELLAND 2526 
Telegrams: ““MOTOR’’, HALIFAX Telegrams: ‘““POWER’’, ELLAND 















Two ways of cutting 
electricity power costs 









If you are concerned by the rising cost of electrical power 
in your works, investigate these two sound methods of 
cutting power costs. First improve the overall ‘power 
factor’ of your plant by installing a Ferranti Power Factor 
Correction Capacitor, and so making effective use of ALL 
the current you pay for. In most works this device will 
recover its capital cost within one year. 


fhe Ferranti Maximum Demand Alarm gives advance 
warning as your load rises to the point of maximum 
demand (beyond which you pay dearly) and enables steps 
to be taken to reduce load in good time. Complete 
information on request. 


oth 
Demand Alarm Capacitor 


Ferranti Power | 
; 
ij 


FERRANTI LTD - HOLLINWOOD-:LANCS: london Office: 36 KINGSWAY W.C.)] 
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| SPRINGS 


in qua ntity production 





A century’s experience in spring manu- 
facture has gained for E S C a world- 
wide reputation as makers of the finest 
springs. 

The ES C plant is one of 

the most modern and highly 
mechanised of its type in the 
world. 








SANSINN 





ENGLISH STEEL CORPORATION LTD. 
RIVER DON WORKS SHEFFIELD 














illustration shows 
a consignment of 
90-foot columns 

seaving our works. 

















| 
| 
debe antl 


» 
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Weight of Rolled Section: 58.30 lbs. per ft. 


Weight of Complete Column (including 
weld): 117.75 lbs. per ft. 























Moment of Radius of Section 
About Inertia Gyration Modulus 
(inches ‘) (inches) (inches *) 
xx 1,214 5.95 151.75 
yY 1,038 5.50 125.82 
A lighter section (13 x 13’) is also 
available as follows: 


Weight of Rolled Section : 36.15 Ibs. per ft. 


Weight of Complete Column (including 
weld): 72.50 lbs. per ft. 





xx 469.26 


4.69 


72.2 





yy 381.33 








4.23 














58.7 














CARGO FLEET IRON CO. 
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A major advance in Civil Engineering 
and Constructional Practice 


CARGO FLEET 
STEEL HEXAGON FOUNDATION COLUMN 
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IN LENGTHS UP TO 120 FEET 


THE PURPOSE behind the production of the Cargo Fleet Foundation Column 
is to provide engineers and structural designers with a steel section which can be 
adapted to a variety of modern uses at reasonable cost. 


Briefly, this new multi-purpose product consists of two semi-hexagonal rolled 
steel sections specially designed for welding together to form a complete 


hexagonal column. 


These columns are fabricated at Cargo Fleet and can be supplied in any lengths 
up to 120 feet. The most modern shot blasting equipment has been installed to 


ensure efficient protection from corrosion. 


ADVANTAGES 


ECONOMY IN USE. As load-bearing 
columns, particularly on long lengths, they 
show distinct economies over other forms 
of construction. 


EASE IN HANDLING. In relation to their 
strength these columns are light in weight 
and easily transportable. 


SAVING IN TRANSPORT & STORAGE 
SPACE. The columns “ nest” for transport- 
ation and shipment. Compared with 
pre-fabricated columns of equal size they 
show a tremendous saving in space—both in 
transit and on site. 


TECHNICAL ADVISORY SERVICE 
The assistance of a specialist drawing-office 
and technical staffis at the disposal of engineers 
and structural designers desirous of obtaining 
further detailed information regarding the 
possibilities and applications of Cargo Fleet 
Foundation Column. 





APPLICATIONS 


DOCK & HARBOUR CONSTRUCTION. 
Cargo Fleet Foundation Columns are 
particularly adapted for use where piling 
construction is required. The properties of 
these Columns are superior for the work for 
which they are designed as compared with 
other methods of piling construction. 


BRIDGE & CAISSON WORK. For bridge 
foundations, piers and caissons, Cargo Fleet 
Foundation Columns are a distinct advance 
on all other types of riveted or bolted 
columns. Erection is simplified, strength is 
unimpaired by drilling and the absence of 
joints reduces damage by corrosion. 


STRUCTURAL WORK. Cargo Fleet 
Foundation Columns have a wide range of 
uses both for piled foundations and for super- 
structure columns combining lightness in 
weight with maximum load-bearing capacity. 


Central Selling Office: Cargo Fleet fronworks, 
Telegrams: “CARFLECO,” PHONE, MIDDLESBROUGH. 
Telephone: MIDDLESBROUGH 2631 (10 lines) 
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BALL BEARING SLEWING RIMS 


protected by patent 
double row, threeparted ball bearing 
to stand high axial force 


and high tilting moments 
no ceatral pivot bearings any more 


S « a 
U.K. AGENTS : ALEXANDER MARCAR & COMPANY ° 61 PALL MALL - LONDON S.W.1 
CABLES: MARCASTEEL LONDON: TELEPHONE: WHITEHALL 5315 (5 LINES) 


senwern Adthe bide 


0 Oo: RTM UN bw e &: 2 Oe OS 








LEHANE, MACKENZIE 
AND SHAND Ltd. 


att, 
STABLISHED 40 YEARS 
rt NS Su LDON Te, CIVIL ENGINEERING * \* . 
cannes Cowans HELDON. £0 UD CONTRACTORS “As “Surat om 
L E - .* ‘we we 
G, A ore & . rs, RICA: SF 3 N wo ib AN wc. D Impounding & Service Reservoirs, Aqueducts, Tunnels & Bridges 
Main Sewers, Factories & all Works of Civil Engineering. 


HEAD OFFICE * “ NORMANHURST TLOCK, DERBYSHIRE 
Telephore : DARLEY DALE 4 2101-2.3. 
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RAILWAY SIDINGS 


igned and estimated free 


Stoel Ral All Sections 
Points and Crossings 


EDWARD SISTERSON 
LIMITED 


NEWCASTLE-UPON-TYNE 
(Estab. 60 Years) 


















G-CLANCEY LTD 


BELLE VALE - HALESOWEN 








<> 


Ja Sureuearen 


the cuthorily ou 
Suporhedtid Sticw 


$3 HAYMARKET, LONDON, S.W.: 
Works: Trafford Park, Manchester, 17 











<nceBRADFORD 
OS OILER C° 


LIMITED 


STANNINGLEY 
AUTOCLAVES & 
VULCANISERS 


with Pa Quicklock 
CHEMICAL PLANT. 
CREOSOTING PLANT, 
VACUUM DRYING & 
IMPREGNATING PLANT, 
HYDRAULIC 
PRESSWORK. 
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2 . Giltt 


Lockstitch speed 4200 
r.p.m. 70 stitches per 
second where factory 
conditions permit 





d in their 
U.S.A. factory 










HARI ER Harper grey iron—accurate in 
dimension, dense and free from | 

CAST] N GS hard spots—all with the famous 
“ Harper skin ” finish. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 


Dec. 25, 1953 








Wi» 
¥ ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 
“open ei LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1 _— Tel.: TATE GALLERY 0286 


MANCHESTER OFFICE: c/o B. J. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester, 2 
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AS AWERY. PUM 


FIXED, OR 
VARIABLE DELIVERY 


Witt SOLVE ALL 
YOUR PROBLEMS ON 
HYDRAULIC CONTROL 
OF MACHINE TOOLS 


A 





" BRACEBRIDCE. STREET, BIRMINGHAM 
Vl PPL! Meg PLE POH 














HE.16J 
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“ENGLISH ELECTRIC’ supplied to S.A. Hidroelectrica 
Espanola the complete equipment for their Cofrentes 
Power Station. The illustration shows the three 
46,000 kVA alternators, driven by 56,000 h.p. 300 r.p.m. 
vertical reaction water turbines which operate from a net 
head of 136 metres. In addition to the main units, 
“ENGLISH ELECTRIC’ supplied a 500 kVA auxiliary set. 

‘ENGLISH ELECTRIC’ also supplied the main and auxiliary 
transformers and all the switchgear, including twelve 
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150 kV airblast circuit breakers, and were main con- 
tractors for the three 450 metre long pipelines and the 
175-ton power station crane. 

The ENGLISH ELECTRIC Company offer the great advan- 
tage of being designers and manufacturers of the complete 
hydro-electric unit, including governors, valves and all 
auxiliary equipment. The Cofrentes installation is yet 
another example of the comprehensive hydro-electric 
contracts entrusted to ‘ENGLISH ELECTRIC’. 


ENGLISH ELECTRIC 


hydro-electric equipment 








THE ENGLISH ELECTRIC Company LIMITED, 


HE.16J3 


QUEENS HOUSE,, KINGSWAY, 


Hydro-electric Department, Stafford 


WORKS: STAFFORD PRESTON RUGBY 


BRADFORD «- LIVERPOOL ACCRINGTON 


LONDON, 


W.C 2 
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HIGH QUALITY 
ENGINEERING AND 
MACHINE TOOL, 


RESISTING 

















PATTERNS 
MACHINING 
WELDING FABRICATORS 
SPECIAL MACHINERY 






R.GOODWIN & SONS 


ENGINEERS) LTO 





ELECTRIC CABLES 


ELECTRIC CONTROL 
GEAR 


STEAM TRAPS 


VULCAN WORKS, 
156-170, BERMONDSEY ST., 
LONDON, S.E.! 









From Coal to Copra 
—There’s a T. & T. Conveyor 
or Elevator to solve your 
SHIFTING and stacking 
problems ! 


The T. & T. Conveyor, shown stacking 
copra, is patt of a mechanical handling 
installation in Ceylon. 


Portable Conveyors supplied for loading or 
stock piling loose bulk material such as road 
metal, sand, gravel, etc. Practically any 
material can be handled at a large rate of 
output. sufficient to keep three or four men 
busy shovelling * ito the feed boot. 


T. & T. design, make and supply all types of 
fixed and portable conveyor and elevator for 
packed goods and loose bulk materials. 
Send for leafiet EN 352. 


Save Mn 


4 
mM eee 







CONVEYORS & ELEVATORS 


T & T WORKS, LTD., Conveyor Works, 
Billesdon, Leicester 













‘elephone: Billesdon 261 
Telegrams: Conveyor, Leicester 
ndon: 39 Windsor House, 46 Victoria St., S.W.1 
Telephone: ABBey 6085 
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You can put it that way if you like—but it’s only another way of saying if you look after the 
little jobs properly the big ones don’t take half the trouble. Efficiency is only common-sense 
after all—and it’s only common-sense to let those who understand sidings take over the job 
of looking after them. That’s why this free inspection arrangement works so well—it’s a 
kind of insurance without any premiums. 


We’ve dozens of maintenance contracts on our books and, once we’ve got a job to rights, it’s 
surprising how easy and inexpensive it is to keep it right. 


WARDS’ FREE SERVICE 
INCLUDES 


1 Surveys and reports 4 Periodic inspection of 
on sites for projected existing installations. 
installations. 


2 Technical advice on 
siding construction and 
reconditioning. 


5 Preparation of layout 

drawings and con- 
structional details for 
mew or reconstructed 
sidings. 

3 Tenders incorporating : 
items 1, 2 and 5 and & Maintenance con- 
detailed costs of pro- tracts, including free 
jected schemes are eriodic inspection are 
submitted wit hout ased on the no-work- 
obligation. no-charge principle. 


Me Kailisiy Siding Covrtullants. and Cortraclort 


THOS. W. WARD LTD 


ALBION WORKS ° SHEFFIELD 


TELEPHONE: 26311 (22 LINES) ° TELEGRAMS: “FORWARD, SHEFFIELD’ 
LONDON OFFICE: BRETTENHAM HOUSE + LANCASTER PLACE + STRAND + W.C.2 














$C/26 


































SPECIALISTS IN FORGINGS 
AND MACHINED PARTS 
FOR ALL PURPOSES 

—ESTABLISHED 1875— 


CULL & SONS LTD. 


TENNANT STREET, BIRMINGHAM, 15. caxmsicoransons’e uns 
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Travelling and stationary compressor aggregates 


ToL with Diesels | sotor drive 


— | Za SZ 


DEUTSCHER TWNEN-OND AUSSENHANDEL 
CHEMIEAUSRUSTUNGEN 


BERLIN: W-8- MOHRENSTRASSE-: 61 
TELEFON: 220271 > TELEGRAMME: CHEMOTECHNA CODE MOSSE 
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GEORGE COHEN SONS & COMPANY LIMITED 
BATCHELOR, ROBINSON & COMPANY LIMITED 
E. H. HEWITT LIMITED 
T. C. JONES & COMPANY LIMITED 
K. & L. STEELFOUNDERS & ENGINEERS LIMITED 
JONES CRANES LIMITED, toronto, CANADA 
METALCLAD LIMITED 
MOTHERWELL MACHINERY & SCRAP COMPANY LIMITED 
THE NEW LONDON ELECTRON WORKS LIMITED 
POLLOCK, BROWN & COMPANY LIMITED 
THE SELSON MACHINE TOOL COMPANY LIMITED 
SOUTHALL & HAYES COAL & IRON COMPANY LIMITED 
WESTBOURNE PARK COAL & IRON COMPANY LIMITED 
WESTERN METALLURGICAL INDUSTRIES LIMITED 
F. BURNERD & COMPANY LIMITED 


MM KH KM MK MK AK 
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FOLLOW 


..1T MAKES 





B.T.R. Engineers in Rubber have taken 
one question at least out of the 

day's work — that of belting 

for the transmission of power. 

They have developed unquestionably 

the strongest and most reliable ‘V’ belts 
and transmission belting available 

to industry—built with the strength, 
flexibility, and resilience, to match 
conditions as they are and not as they 
might be. Proud that their belts and 
belting last 50% longer than others, 

they prominently stamp their trademark 
B.T.R. “High Test” upon them so that you 
can readily identify performance with symbol. 
Make it then a settled question to 

specify B.T.R. “High Test” as a matter 

of good practice, leaving your mind 

free for more intractable problems. 
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B-T-R HIGH TEST 


BRITISH TYRE & RUBBER CO., LTD. 
HERGA HOUSE, VINCENT SQ., LONDON, S.W.! 





NORTHERN SALES: BROUGHTON BRIDGE, BLACKFRIARS ROAD, MANCHESTER 3. SCOTTISH SALES: 26 KINGSTON STREET, GLASGOW, C.5 
G.B.103 





‘Dp 
Don’t get too wrapped up 
in your work 
Engineers are finding that dry mounted 
prints and drawings are rather more manage- 
able and have a much longer life. There 
is no distortion or shrinkage of a dry 
mounted drawing and when covered by the 
** Ademco ”’ heat sealing process a perfect 
writing surface is obtained which is wash- 
able and impervious to finger marks. Our 
mounting department will undertake this 
work for you or we shall be pleased to quote 
your drawing office for supplying all 
the necessary ‘‘ Ademco”? dry mounting 
equipment. 


The Adhesive Dry Mounting Co. Ltd. (Dept.E. 123) 
26 Stamford Street, S.E.1. Tel: WATerioo 3484 


“** Ademco ”’ is a registered trade-mark 

















RUSSELL NEWBERY 


STATIONARY and MARINE 
DIESEL ENGINES and 


GENERATING SETS s.120n.». 
RUSSELL NEWBERY & Co. Ltd 
ESSEX WORKS, DAGENHAM, Essex 








WAVE YOU A STORAGE OR 
EXPANSION PROBLEM 7? 


By using a building from our standard range, your 

problem can be solved. Our wide experience in this 
field enables us to offer you a large range of industrial 
buildings to meet your requirements. 
Before deciding upon that expansion programme we 
strongly advise you to contact us, because we can 
offer quick delivery, keen price, first-class workmanship 
with traditional design. 


HENDAL 



























































Tbh 











STEEL STRUCTURES LIMITED, Phone: 
63 GREAT PORTLAND ST., LONDON, Wal, LAN. 5270 
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EARLY 
DELIVERY 


FROM AVAILABLE MATERIAL 


| 
i 
f 


Contact 


ABOUT SPRINGS & PRESS WORK 


RIMES 


Est. 1760 
Write for free copy of the Salter Spring Handbook—it’s full of useful information 
Telephone: West Bromwich 1331 (8 lines) 


GEO. SALTER & CO. LTD., WEST BROMWICH. 
COVENTRY Phone: 3644 


LONDON Phone: Holborn 6046/7 MANCHESTER Phone: Blackfriars 855/ 



























SEE FEST SES 
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One of the 


specialties... 


HIGH-PRESSURE 
compressors 





Air and Gas Compressors for all 
industrial purposes requiring high 


pressures. 








Electric, diesel, tandem steam or 
steam engine driven high pressure 


‘compressors for marine use. 


Write for Publication No. GA.153 


FEED PUMPS - FEED HEATERS -° FEED REGULATORS 
EVAPORATING & DISTILLING PLANTS - OIL FUEL PUMPS 
DE-AERATORS - REGENERATIVE CONDENSERS ~- ETC. 


























| COCCCOOE EEG 
Pictured is HELMSLEY CASTLE 
One of the W. P. Butterfield Series of Yorkshire Scenes “RB U tterfi e | d Ss 
a of Shipley 


send you 
Christmas greetings 





and 
good wishes for the New Year 


SESS BBS SASS 


W. P. BUTTERFIELD 
LIMITED, 
















Shipley, Yorks, 








London, 


and Branches 
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4xf §, S and SC LAli HE with reversible centre 








lead screw 
Two ranges of spindle speeds: Ro 
Range Back Gear Open Belt Fil 
A 65 106 183 480 752 1300 - 
8 99 159 275 720 1128 1950 Ss 
” Sa 
2” collet capacity Ri 
Int 
Threads with Standard Changewheels : 4—60T.P., 
Feeds with Standard Changewheels : Fis 


Surfacing 0-0075” down to 0-0005” Ja 



































Co 
Sliding 0-015” down to 0-0010’ 
J. 
Elt 
Ha 
La 
Py 
Illustrated data available from: “ 
SMART «& BROWN (Machine Tools) LTD. Ha 
24-25 MANCHESTER SQUARE, LONDON, W.I. 
ephone: WELBECK 7941 (PBX Cables: SMARTOOL: WESDO: LONDON 
Doi 
Tec 
Ble 
Kir 
En 
Pri 
Da 
Ro 
E.} 
Ha 
Ch 
COMPRESSORS |. 
— ; Ste 
- — Bri 
‘ Capacities to 10,000 cfm. | c. 
= i Ad 
VACUUM PUMPS | * 
Cre 
Displacements to 12,000c.f.m. |.” 
i Bs 
STEAM ENGINES |<: 
; Ca 
: Gu 
Power Outputs to 750 B.H.P. | “% 
i Br. 
Th 
Built by the Compressor Specialists. i ; * 
: a 
5 
ALLEY & MACLELLAN LTD.) 
POLMADIE, GLASGOW. : 
Licensed to manufacture the Clark range of Gas Compressors. Enquiries for these | 
machines to ClarkiBros. Co. Inc., Ling House, Dominion Street, London, E.C2 
The illustration shows four Alley 
Te eT | EEE ARNO PALL OTR 
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IS YOUR | 
NAME IN | 
THIS LIST OF 


USERS | 


Rolls-Royce Ltd. 


Fibreglass Ltd. | 

British Tabulating Machine Co. 
Ltd. 

Vandervell Products Ltd. 

National Benzole Co. Ltd. | 


Samuel Booth & Co. Ltd. 

Kings Cross Laundry Ltd. 

weer as Model _ Aircraft | 
Ltd. 

Clover Dairies Ltd. 

Ever Ready Co. (Great Britain) 
Ltd. | 

Fisher & Ludlow Ltd. 

James Pascall Ltd. 

— McDougall & Robertson 
Ltd. 


at 
3. T. Hart & Sons Ltd. | 
Elton Laundry Ltd. 
Handley Page Ltd. 
Lawes Rabjohns Ltd. | 
Pyrene Co. Ltd. 
Lincolnshire Bacon Factory Ltd. 
John  Lysaght’s Scunthorpe | 
Works Ltd. 
Halex Ltd. 


HAGA AAAI AAALAC EUA AU 


SMITH- CLAYTON FORGE, LINCOLN 


lew PAAAAANAUDASAAERALT VATA SSAA EUADEAS SRE AAA AUTEURS LAAHANOUNANANMNAAA TU HEAT en itt AL TUTTE LP eR 


Dover Harbour Board 

oi ...one of over 5,000 

Black & Decker Ltd. : 

nu oe — . ‘aati 

nylé olin, td. 

Prthe @ Cold @ EPS. Co. | major industrial organisations 
td. 

David Brown Tractors (Eng.) Ltd. 


Roderick Dewar Ltd. H h t / til ti 
END. psa ace Co. Ltd. l wi t n a ur a ven I a I on 
Hackbridge Cable Co. Ltd. HL RA 
Charles Early & Co. Ltd. 


British American Tobacco Co. | planned by COLT 


Steel Company of Wales Ltd. = rr 
Bradford Dyers Association Ltd. 





UAHA NAAN 


A UUDEUU AAA AGAUA ESA 





| Crompton Parkinson Ltd. | Having installed a most effective system of ventilation in their forging shop (see inset), COLTS 
p  Adrema Ltd. , were called in to ventilate the Light Stamp Shop and Smithy. Once more giant Clear Opening ventilators 
| Epping Sanitary Steam Laundry : ‘ ; . re: 
Co. Ltd. were employed as these ventilators provide maximum possible extraction to remove the fumes and heat 
Cromer Ringmill (1919) Ltd. | from process whilst increasing the natural lighting and having a marked psychological benefit upon the 


British Aluminium Co. Ltd. 


| Nu-Swift Ltd. operatives. 
| B.S.A. Tools Ltd. The recommended equipment has proved a source of lasting satisfaction to all concerned and has 
{ Comal _ voy js resulted in the same type of ventilators being incorporated in a large new extension to the Heavy Stamp Shop. 
| Gulf Oil (Great Britain) Ltd. COLTS wide experience in the ventilation of all types of buildings is at your disposal. Why not 
— Sparking Plug Co. | take advantage of it? 
Bramber Engineering Co. Ltd. FREE MANUAL with full specifications 
' The Shepshed Lace Manufactur- | of the wide range of Colt ventilators is 
> & ing Co. Ltd. | COL i available on request. Write for Manual 
) Chivers & Sons Ltd. G23/ 180 
Baird & Tatlock (London) Ltd. 
ol | , THE SPECIALISTS IN PLANNED NATURAL 


A FRESH LIST VENTILATION 


1 APPEARS IN COLT VENTILATION LTD - SURBITON - SURREY - TELEPHONE: ELMbridge 6511-5 


E A CG H ISSUE Also at Birmingham, Bradford, Bridgend (Glam.), Bristol, Dublin, Edinburgh, Liverpool, London, Manchester, Newcastle-upon-Tyne, Sheffield and Warwick, 
f G23 


4H 
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* 

SPLIT RIGHT 
DOWN TO 
THE SHAFT 
FOR SIMPLE 
ERECTION 
AND EASY 
MAINTENANCE 
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ROLLER 
BEARINGS 


Send for our Catalogue 
COOPER ROLLER BEARINGS CO. L'™®, KING’S LYNN, NORFOLK 


*Phone: King’s Lynn 2500, 3113 





’Grams: “ Bearings, King’s Lynn” 





















NEG 


THO? 


CkreOr 


BIRMINGHAM 
Birmingham 2954 
BARROW-in-FURNESS 
Barrow 275 
BRISTOL 
Fishponds 53253 
BRITON FERRY 
Briton Ferry 3166 
INVERKEITHING 
Inverkeithing 460 


LIVERPOOL 
Bootle 3885 


eee 


RRETTENHAM HOUSE 


LANCASTER 


%& Ask for the SCRAP MANAGER at your nearest depot :— 


LONDON 
Albert Dock 2841 
Tilbury 237 
MANCHESTER 
Blackfriars 6348 
MIDDLESBROUGH 
Middlesbrough 3481 
MILFORD HAVEN 
Milford Haven 76 
PRESTON 
Preston 86285 
WISHAW 


Wishaw 26 


W. WARD LID 


WORERS 


SEE EEE SE EH ED 
AMS FORWAR HEF FIEKL 


PLACE -STRANO -we2 








GOODYEAR BELTS GIVE OUTSTANDING SERVICE IN 
‘ABNORMAL HEAT AT RAYON TYRE CORD FACTORY 


pee Enka Limited, of Aintree, are 


among the foremost ‘producers of 
rayon tyre cord in the country. 


The method of manufacture entails the use of 
ovens for drying and conditioning the rayon. Heat 
is maintained in each oven by a pair of motor- 
driven fans, which draw air through a grid of 
steam-heated pipes. 

The temperature around the drying ovens is 
115° F. (nearly twice normal room temperature); 
inside the ducts it is 203° F. (almost boiling point). 
With motors running 2,900 r.p.m. each driving 
belt is subjected to air temperatures of over 
200° F. — 700 times every minute. And they run 
for 96 hours at a time — non-stop, the last twelve 
hours in a highly hurnid atmosphere. 

It can easily be appreciated that the V-Belts in 
this factory must be of the very highest quality. 


, That is why British Enka Limited use Goodyear 


Rayon Cord V-Belts exclusively. They give out- 
standing service in these exceptionally punishing 
conditions. 
WHY GOODYEAR? 
Why are Goodyear Industrial Rubber Products 
so completely reliable? Because they are the result 





GOODFYEAR 
















| Oven-mounted drives work 96-hour non-stop shifts 


of over 50 years’ experience in rubber engineering. 
Because skilled Goodyear technicians supervise 
their manufacture at every stage. And because cf 
rigid adherence to specifications. That is why 
Goodyear products are giving years of trouble-free 
service, the world over. 





Illustrated and informative catalogues are available for ail 
Goodyear Industrial Rubber Products. Please write to 


Dept. A, Goodyear Tyre & Rubber Co. (G.B.) Litd., Wolver- ff 


hampton, stating the products in which you are interested. 





RAYON CORD V-BELTS 


These belts are proved to be the ideal for industrial drives. 
They will stand up to high starting torques, stalls and 
pulsating or shock loads. Multiple, continuously wound, 
high-tensile rayon cords ensure strength with resilience. 
A tough rubber impregnated fabric envelope gives a 








long lasting grip on pulleys and resists side wear. 








INDUSTRIAL RUBBER PRODUCTS 


TRANSMISSION BELTING - V-BELTING * CONVEYOR BELTING - INDUSTRIAL HOSE 





Limited at Aintree. 


A rayon-drying oven in the factory of British Enka 
Tough Goodyear Rayon Cord 








V-Belts give dependable service in air temperatures up to 
203°F. (Note: the guards have been removed from the 
V-Belt drive to facilitate photography). 




















De 
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For fast economical cold cutting: the 
NEWBOULD Segmental Saw in combination 
with a modern heavy duty cold sawing 
machine. A wide range of sizes, both saws 
and high speed segments, is held in stock 
for quick delivery. Descriptive booklet on 
request. 


WBOULD 
Segmental S. 


Sanderson Brothers and Newbould Limited, Attercliffe Steelworks, Sheffield. Est. 1776 
Engineers’ tools, hacksaw blades, saws, machine knives, tool steels 


















TRADE MARK 


GOBLIN WORKS 








the Cos 


THE MAGNETA te company LIMITED 
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Modern costing and accounting methods are of 
no avail without full and accurate data. 

The Magneta M.16 Time System can provide this—it is 
much more than just another “‘Clocking-in Device’’. 

Let us tell you about its many features, which commend 
it to modern industries large and small. 






LEATHERHEAD SURREY 
Telephone: Ashtead 866 

















MODEL 1052. 


Two similar amplifier channels with an approxi- 
mate gain of 2000and an upper frequency response 
of 3 megacycles are features of this new Cossor 
Double Beam general purpose oscillograph. 
The repetitive or triggered time base has a sweep 





duration from 200 milliseconds to § microseconds. 
The instrument will operate from power supplies 


and, Voltage Calibrator 


MODEL 1433. 


Primarily designed to be used with the new 
Cossor oscillograph the Cossor Voltage Calibrator 
model 1433 provides an accurate means of calibration 
of input voltages to the plates or amplifiers of any 
oscillograph. Calibrating voltages are read directly from 




















seach aS 


Telephone : CANonbury 1234 (33 lines) 





COSSOR presents... 
The new Cossor Double Beam Oscillograpin 


CC) SSOP AR wecrnonie wsrecwents gos: 


Write for illustrated leaflets about both of these instruments 
A. C. COSSOR LTD., INSTRUMENT DIVISION, DEPT. 29, HIGHBURY GROVE, LONDON, N.5 


of any of the various frequencies and voltages 
encountered in the Armed Services or from 
standard civil supply mains. The top and side 
panels are quickly detachable to allow inspection 
and a removable plate at the rear of the instrument 
allows access to tube plates, anode and modulator. 


a wide scale meter without any computation being 
necessary. Measurements can be made to an accuracy 
of -: 5% and the instrument can be used in any 
application where a source ofaccurately-known voltage 
is required. 
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HERBERT———4) 


ALL-ELECTRIC 
DRILLING AND TAPPING 
MACHINES 


A wide range for holes from the 
finest up to 1jin. 1, 2, 3,40r6 spindles, 


bench or column type. 





Top columns of various sizes can be 
mounted on a common base forming a 
machine with exceptionally wide speed 


range up to 12,000 r.p.m. 


Also supplied as a manufacturing drill 


with one speed only. 






EARLY DELIVERIES 










FULL PARTICULARS AVAILABLE FROM 
HEAD WORKS 
Phone: 8878! (12 lines) 





ALFRED HERBERT LTD: COVENTRY 


ENGINEER 
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VERTICAL CROSS - TUBE 
BOILERS 


also MAKERS of 
VERTICAL ECONOMIC and 
VERTICAL GAS FIRED BOILERS 


Early Deliveries of most sizes 


WALTER W. COLTMAN & CO. LTD. 
CENTRAL BOILER WORKS, 


LOUGHBOROUGH 
Telephone : LOUGHBOROUGH 235! 


























INDUSTRIAL PAINTS 


OF ALL TYPES 
PROTECTIVE + DECORATIVE 








GLOSS + EMULSIONS +- LEAD 
ENAMELS + ETC 


Write for sample & quotation:— 





—— 





If rust is your problem, jenolizing is the answer. Jenolite 
removes rust simply, quickly and economically, and gives 
protection against re-rusting. Surfaces may be jenolized by 
brushing, spraying or dipping and the treatment provides rust 
removal, rust prevention, phosphating and paint binding in one 
simple operation. A jenolized surface provides an excellent bond 
for paint, without further treatment. Our Technical Department 


will gladly help you to overcome the rust menace. 


LONDON 

43 Piazza Chambers 

Covent Garden, W.C.2 

T EMple Bar 1745, 3058 and 5959 
SCOTLAND 

Jenolite House 

304 High Street, Glasgow, C.4 
Bell 2438/9 























aati eee 


@ 2651'§ 

























The | 
work 
could 


H too Ic 
} whole 


not o 
active 

Flu 
is effic 


and e 


dl) Ele 





Dec. 25, 1953 THE ENGINEER 








{Toilored for the job 


| The lighting of many processes is vital to the smooth and rapid flow of 
/ work and to the quality of the finished product. For example, poor lighting 
| could make a spray tunnel into a bottle-neck — each job taking a little 
) too long, a little portion missed, a return to the spray line — and so the 
) whole production line marks time. Whatever form it takes, good lighting 
not only helps to provide a satisfactory working environment but is an 
} active production tool. 

Fluorescent lighting is as good as daylight — only more consistent. It 
is efficient ; it is economical ; and it is flexible. You can ‘ tailor ’ it, easily 
and exactly, to the special requirements of production at all stages. 











Rover Car Factory, Solihull. High intensity lighting in a 
body spray tunnel by fluorescent lamps in a glazed enclosure. 


HOW TO GET MORE INFORMATION 
Your Electricity Board will be glad to advise you on 
how to use electricity to greater advantage — to save 
time, money, and materials. The new Electricity and 
Productivity series of books includes one on lighting 
— “Lighting in Industry”. Copies can be obtained, 
price 9/- post free, from E.D.A., 2 Savoy Hill, | 
London, W.C.2, or from your Area Electricity Board. 


Electricity for PRODUCTIVITY. nus nnuman men 
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steel from stock 


USTINS 


yi) 
















VULCAN 


TRADE Mane 


= JAMES AUSTIN & SONS (ocwsevey) LTD. 


STEEL STOCKHOLDERS 
THORMHILL [ROW & STEEL WORKS DEWSBURY YORKSHIRE 
TELEPHONE: 1750 (6 LINES) + TELEGRAMS: AUSTINS DEWSBURY 











AUTOMATIC SCREENS 


FOR CONDENSER COOLING 
WATER, POWER STATIONS, 
WATERWORKS, FACTORIES, 
PAPER MILLS & TANNERIES. 





a eenaaeaaal 


PUMPS FOR AIR, WATER & VACUUM 





F. W. BRACKETT & CO. LTD. 


COLCHESTER. Phone : 3958 








GREY {FRON CASTINGS 
WITH PATTERN, & MACHINE SHOP FACILITIES 


Max. 4 tons in one piece 
—but we also produce 
the smalls. 


100 YEARS EXPERIENCE 



















( HEAT RESISTING 








( WEAR RESISTING 








CORRUGATED SHEETS 






PRESSING BLOCKS FOR CURVED 
A 








( ACID RESISTING 














“GENERAL PURPOSE 





FSP. 


HUNT BROS. (oipsury LTD. 


FOUNDRY, OLDBURY, BIRMINGHAM 
BROadwe// //8/1E2 Grams: CRIFFIN OLOBURY 


GRIFFIN 
Phone 












deal specity 
eviand DIESE 


Once again British-built graders powered by Leyland industrial 
engines have been specified by the United States Government. 

The Galion road graders as illustrated are to be used on airfield 
and road construction in India; whilst Leyland-powered Carlisle 
graders have been ordered for the Indian Hirakud Dam project. 

Leyland Diesel Units are now world renowned for their con- 
tinuous trouble-free operation at low fuel consumptions hitherto 
unknown. Spares and servicing are available all over the world. 

If you have a power problem please ask our Technical Depart- 
ment for their advice. ~ 


Galion Road Grader 
powered by Leyland 
350 c.in. diesel engine. 





Head Office & Works: LEYLAND * LANCS *» ENGLAND 
London Office & Export Division: HANOVER HOUSE: HANOVER SQ.: LONDON, W.1. 
LEYLAND MOTORS LIMITED 
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OL . . . merrily wagged his tail in time to the music an¢ 


danced to the tune of “Over the Lathes’. “What,” said 






the machine shop foreman, “is the reason for this 


jollification?” The setter, by now out of breath, replied, “I’ve just 











eNom neasceeuRs-tyats 


| | heard our machines are to be automatically lubricated by Tecalemit!” 


Lm A wistful look appeared in the foreman’s eyes. “I wish 





| sometimes,” he said, “that I was a machine and could 
| 


. ° ! ” 
Tecalemit lubrication systems—fully get well oiled at regular intervals ! 


automatic, semi-automatic or man- 
ually operated—feed every bearing 
with the correct amount of oil or 
grease at the correct intervals of time, 
regularly ... unfailingly . . . efficiently. 


A Tecalemit engineer will gladly call 
to discuss your particular lubricating ' CA L = Mi : j 
problems with you. . ° ° 

The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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SHELL MOULDED IRON 


CASTINGS 


lron Castings of perfect 
finish and accurate to a 
few thousandths part of an inch 


In many cases machining 

can be completely eliminated and 
in others reduced by 

507% or more. 


IRCAST FOUNDRIES ‘” 


UNDERBANK MILLS, WHITWORTH, LANCS 
Telephone : WHITWORTH 52216-7 
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[YNDON « EGA-KUT 


CUT and GROUND THREAD ¥ 


TAPS, 
STOCKS, 
DIES, etc. 


“EGA-KUT” chaser die stocks, 

plain and ratchet type. B.S.P., all 

sizes }” to 4’. Copper Pipe B.S.T. 

or }" to2’. Conduit, sizes 
0 2’. 





“* EGA-KUT ”’ Ratchet Chaser 
and Stock 





““EGA-KUT’’ Receder 


Write for catalogue 


TOM CARRINGTON & CO. LTD., 


LYNDON TOOL WORKS, STONY LANE, WEST BROMWICH Telephone: WEST BROMWICH 0517 
LAR TEE 1 





SHOT BLAST MACHINES 


for 


SHOT PEENING. 
WORK HARDENING. 


J. W. JACKMAN & Co., Ltd. | 


Vulcan Works, Blackfriars Road, MANCHESTER 
Telegrams : “Blast "Phoue, Manchester.” 








Telephone: Deansgate 4648 





And at 600 Commercial Road, E.14 - 





Dismantling Department: BROADWAY CHAMBERS, LONDON, W.6 


Bidder Street, Canning Town, E.16 - Bath 
Sheffield - 


Swansea - 


DISMANTLING 
and DEMOLITION 


- Belfast - Birmingham - 


Waterlogged toy boats can be aban- 
doned in a pond without a backward 
glance. Your unwanted structures and 
plant can be dismantled and demol- 
ished with as little worry to you— if 
you consult us. For more than a 
century we have been attending to the 
country’s major (and countless minor!) 
dismantling and demolition jobs. Our 
experience, skilled men, and up-to-date 





and specialised equipment ensure that 
the work is carried out economically, 
expeditiously, safely and on time. 





BUD | 
by GEORGE COHEN | 


sons AND COMPANY 
Experts in Dismantling since 1834 


Telephone: Riverside 4141 Telegrams: Coborn, Telex, London | 
Hebburn-on-Tyne + Leeds - Luton - Manchester ; 





Southampton 











B/$312/pD26 
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| STBBELWORK 
for SCIENCE 


Technical education is, in this age, of paramount 












importance, and its fulfilment demands more and 
better facilities. No more famous centre for such 
education exists than The Manchester College of 
Technology, now being greatly extended to meet 
these needs — with Steelwork by 


EDWARD 





W2°9D 


CONSTRUCTIONAL 
ENGINEERS 





oe 
bead 
eee 


pe SY SR | 


Architects: BRADSHAW GASS_ & HOPE, F.F.R.I.B.A. 
TO THE DESIGN OF BRADSHAW GASS & HOPE, F.F.R.I.B.A. 


Registered Office & Works: MANCHESTER, I7 _ Telephone: TRAfford Park 2341 (10 lines) 
London Office : 68 Victoria Street, S.W.I. Telephone: Victoria 1331/2 Technical Offices: BIRMINGHAM, LOUGHBOROUGH 
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The Cable Makers’ Association sets the highest standards 
in the manufacture of all kinds of electric cables and 
safeguards the user by ensuring that these standards 
are observed. 


Specialists in 
Constructional Spanners 


Whatever your needs, if you buy cables from a C.M.A. 
member, you can be certain that you are getting a 
product of proved and tested quality — cables which are 
made to the world’s highest standards. 








Intensity Magnetic Feeder Unit 


completely revolu- 
tionises magnetic 
separation! Three 
times as powerful 
as a magnetic pulley 
or drum of equal 
size it combines a 
first class mechanical 
feeder with an un- 
paralleled magnetic 
separator. 
(Patent applied fer) 


, CABLE MAKERS ASSOCIATION - 


Request details from F 
ELECTROMAGNETS LTD.. ‘ $254 HIGH HOLBORN, LONDON, W.C.!. TEL: HOLBORN 7633 
BIRMINGHAM BIRMINGHAM, 19 


rOOCGMe.,.-20.% MEN. OF SIEBEL 




















BURGONET 


This Burgonet made by Jacobe for Sir John Smythe, is a 
masterpiece of 16th Century armour. 

It has a fixed umbril and cheek pieces and the falling buffe 
is of 4 lames. The two upper plates being pivoted and locked 
by spring pins. The top lame has a series of slits cut in an 
embossed rim at the extreme edge and the next lame is 
pierced with eight vertical slits. 





The historical associations of steel in England chronicled through the ages, 
show how dependent we have become upon its production. From medieval 
days of valour come the epics of steel-clad knights immortalised by Sir 
Walter Scott. Today its manifold uses in industry and everyday life have 
become legion — civilisation itself is woven over a framework of 
iron and steel. 

England is a land through whose veins flows the life blood of tradition — 
steel and its record of service has become a symbol of England, her 
guardian and her foundation. 


ALLOY & SPECIAL CARBON STEELS 
BARS - SHEETS - PLATES - WIRE RODS 


THE HALLAMSHIRE STEEL & FILE COMPANY LIMITED - SHEFFIELD 3 - ENGLAND 
Telephone: Sheffield 24304 (7 lines) Telegrams: Hallamsteel, Sheffield 
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CROSSLEY — 











A TYPICAL CROSSLEY MULTI-CYLINDER DIESEL 


CROSSLEY BROTHERS LTD OPENSHAW MANC HESTERI/ 


fice i fia 





TRAVELLERS ELECTRIC 


MARSHALL : 
' FLEMING 


CRANES 


DELLBURN“™WORKS .MOT,HERWEILL ‘SCOTLAND 
Telephone: Motherwell 50 Telegrams : “Dellburn” Motherwell 
TRAVELLERS 


LOCO STEAM ELECTRIC GOLIATH 





OVERHEAD 
z| 





Go V3 WY 8A OG 


















































Phone: Edgbaston 3508 and Edgbaston 3509. ‘Grams: ‘‘ Oldens,”’ Birmingham 16 


ing power. 


5! | { jimpestruct 
RUBERY OWEN KEPSTON LTD. 
Pensnett Trading Estate, Brierley Hill, 


Nr, Dudley, Worcs. Export Department: 
Kent House, Market Place, Oxford Circus, 


London, W.1. ee 
Member of the Owen Organisation f 


the drive 


It’s unique! It’s tough! It’s 
the new lightweight champ 
in high-speed power trans- 
mission, outmatching the 
ponderous heavyweights. 
Brazed pressed steel plates 
— uniquely constructed — 
are light, flexible, yet im- 
mensely strong and reduce 
both bearing and belt wear. 
A full range now avail- 
able: 2 in. to 12 in. dia- 
meter, I to 6 grooves, 
finished machined bore and 
keyway if required—ready 
to install for immediate pull- 
Also supplied 


wie puter} / 
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POWER TAKE-OFF | 
CLUTCH ASSEMBLIES 


COMPLETE SELF CONTAINED 
UNITS FOR DIESEL AND PETROL 
ENGINES TO DRIVE ALL KINDs 
OF MACHINERY. RANGE OF SIZE: 
AVAILABLE TO SUIT MEDIUM AND 
LARGE POWERS AND SPEEDS. 


WHITTAKER HALL 


& CO. (1929) LTD. 
BLACK LANE ENGINEERING WORKS, 
RADCLIFFE, LANCASHIRE. 


London Office :28, Victoris Street, S.W.!. Tee, OS 
Tel. : ABBey 5347. Telegrams: Clutch, Redcliffe, Manchester. 












IM AGNAPUL 
PERMANENT MAGNET VEE BLOCKS 


























=~ 
® INSTANTANEOUSLY hold ROUND, SQUARE and a at AOORRAL Sida 


@ Hold both work and machine table or bench. 


@ DO NOT MARK THE WORK and are no obstruction 
to marking off or machining. 
@ No wiring. Magnets are permanent. 


@ PRECISION MADE THROUGHOUT. 
@ TWOsizes. No. 101 for Bar to 1?” No. 102 for Bar to 3}’. DIESEL 


@ Supplied singly, in matched pairs, trebles or quadruples. LOCOMOTIVES 


THOMAS SADLER SONS & CO., Economical in 
EVERTON, SANDY (BEDS.) Service and Upkeep 


TEL. : SANDY 185. WIRES : “ NERKORODE.” 
MOTOR RAIL [TD Simplex Works BEDFORD 


: ‘SIMPLEX,’ BEDFORD. Telephone : BEDFORD 4521. 











RANSOME & MA 
NEWARK-ON-TRENT. ENGLAND 
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YOU CAN DEPEND ON 


PROPELLER FANS 






































































The range of G.E.C. 
Propeller Fans is varied and 
comprehensive. This 12” 
model displaces air more 
quietly and at less cost than 
fans with narrow or flat blades. 
Air movement 1120 c.f.m. at 
1350 r.p.m. For full details 
send for publication V 968. 















































» KINGSWAY, LONDON, W.C.2 











PAN GRINDING MILLS 


jf ‘ 














\ J 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 
Smedley Brothers , It 
Belper. Derbyshire. 


Telephone: Belper 12 




















OVERHEAD CRANES 


SAFE WORKING LOAD 5 cwts to 10 tons 
HAND OPERATED OR ELECTRICALLY 
OPERATED or Electric Hoisting with Hand 
Geared down shop travel. 


Good Deliveries 
Low Prices 
Guaranteed Satisfaction 
Special designs to suit customers re- 
quirements. Gantries also supplied. 


For Sales and Service 
Andrews & Platt (Engineers) 
Limited. 


THWAITE GATE, LEEDS, 10. 
Phone: LEEDS 76811. 


WICKER ARCHES, SPITAL HILL. 
Phone: SHEFFIELD 20900. 
London Office: Dacre House, Victoria, St., S.W.1. 
Phone: WHI. 7970. 






























HAMMERED OR HYDRAULIC 
PRESSED 


IN IRON 
OR STEEL, BLACK OR 
MACHINED TO 20 TONS 


INCE FORGE Co 
WIGAN 


WM. PARK @ CO. FORGEMASTERS LTD. 
rwncemuroas 

















#8) CASTINGS IN GREY IRON 
: I 
TO SPECIFICA Ton 


E ENCINEE & 
INDUSTRY RING B 


72 Two rows) 


As LIMITED 
STAINES, MIDDLESEX 


STAINES rig 











SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 









Manufactured by 


JOHN TONKS |; 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 


SHEFFIELD 24479 TONKS SHEFFIELD.3 
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C EXPELLED 


MAXOIL EXPELLER 

Afjstandard) unit of proved value in the treatment of 
all oil seeds, as’ demonstrated by} the many hundreds 
inguse both at home and overseas. 

RELIABLE IN OPERATION. SIMPLE IN DESIGN. 


ROBUST CONSTRUCTION. MAXIMUM OIL 
YIELD. MINIMUM WEAR AND TEAR—everything 


essential for efficient oil extraction. 
For further particulars send for Leaflet No. 44 


ROSE, DOWNS & THOMPSON LTD. 


OLD FOUNDRY HULL ENGLAND 
\ LONDON OFFICE: 39, VICTORIA STREET, S.W.1 

















STEAM COSTING 


ALLOCATE COSTS BY THE 
CURNON PORTABLE STEAM METER 








Easily fitted 
Pressure compensated 


Move it from one pipe 
to another 


RECORDER WORKS CLAUDE ROAD 
Phone: CHO 3885 MANCHESTER 














DEUTSCHER INGENIEUR-VERLAG 


DUSSELDORF 





RICHARD JOHNSON AND NEPHEW LIMITED MANCHESTER I! 


— 
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These Fowler Diesel Locomotives move 
wagons in the yard quickly and with the 
utmost economy. Full power is instantly 
available at the touch of a button: no 
steam raising, no stand-by losses. 


THE ENGINEER 


One of the 150 nue. FOWLER 


Diesel Locomotives i service with the 


FOWSER 
DIESEL LOCOMOTIVES 


In rail gauges from 2 ft.—S ft. 6 ins. 


Information and literature from 
dohn Fowler & Co. (Leeds) Ltd., Leeds, Yorks. 
Telephone : Leeds 30731 (10 lines) 


A PRODUCT OF THE MARSHALL ORGANISATION, GAINSBOROUGH, ENGLAND 





North Eastern Gas Board 


Some users of Fowler Diesel Locomotives 


Anglo-Iranian Oil Co. Ltd., Liandarcy. 

Associated Portland Cement Manufacturers Ltd. 

Barrow Ironworks Ltd., Barrow-in-Furness. 

Boots Pure Drug Co. Ltd., Nottingham. 

British Electricity Authority. 

British Railways. 

Cambrian Wagon Works Ltd., Cardiff. 

Cargo Fleet Iron Co. Ltd., Middlesbrough. 

Carntyne Steel Castings Co. Ltd., Renfrew. 

Cerebos Ltd., Co. Durham. 

Colvilles Ltd., Motherwell. 

Edward Curran & Co. Ltd., Cardiff. 

Joseph Crosfield & Sons Ltd., Warrington. 

Dorman, Long & Co. Ltd., Middlesbrough. 

Enderby and Stoney Stanton Granite Co. Ltd., Ni 
Leicester. 


Fisons Ltd., Immingham and Avonmouth. 

John Garrington & Sons Ltd., Bromsgrove. 

Guest, Keen and Nettlefolds Ltd., Cardiff. 

Richard Hill Ltd., Middlesbrough. 

Imperial Chemical Industries Ltd. 

Richard Johnson and Nephew Ltd., Manchester. 

Arthur Lee & Sons Ltd., Sheffield. 

Michelin Tyre Co. Ltd., Stoke-on-Trent. 

National Coal Board. > 

Nitrogen Fertilizers Ltd., Nr. Scunthorpe, Lincs. 

North Bitchburn Fireclay Co. Ltd., Darlington. 

North Deven Clay Co., Torrington. 

North Eastern Gas Board. 

Pressed Steel Co. Ltd., Cowley, Oxford. 

Rylands Bros. Ltd., Warrington. 

“Shell” Refining and Marketing Co. Ltd. 

Shell-Mex and B.P. Ltd. 

Southern Oil Co. Ltd., Manchester. 

The Steel Company of Scotland Ltd., Glasgow. 

Thomas Summerson & Sons Ltd., Darlington. 

Thames Board Mills Ltd., Purfleet. 

Richard Thomas & Baldwins Ltd., Ebbw Vale and 
Swansea. 

United Fireclay Products Ltd., Glasgow. 

Vauxhall Motors Ltd., Luton. 

West Midlands Gas Board, Stoke-on-Trent. 

Whitehead Iron & Steel Co. Ltd., Newport, Mon. 





For ALL GEARING NEEDS 


OPPERMAN GEARS LTD - | NEWTON STREET - LONDON - W.C.2. 


Phone GHANGERY 2291 
or 
(Works) NEWBURY 1701 





WORKS: NEWBURY - BERKSHIRE 
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STEEL BAND CONVEYORS serve the Foundry.... 


STEEL BAND CONVEYORS AND 
PROCESS PLANTS are playing their 
part in the National Economy | by 
INCREASING production and RE- 
DUCING manpower. 


This photograph shows one of our 
many conveyors conveying cores from 
the benches to the drying stove. 
Some Foundries have as many as six 
of these conveyors, and we always 
have some on order. 


We undertake the complete design, manufa<ture and 
installation of steel band conveyors for every trade or 
industry. 


SANDVIK STEEL BAND CONVEYORS LIMITED 


DAWLISH ROAD + SELLY OAK + BIRMINGHAM 29 


Telephone: Selly Oak 1113-4-5 Telegrams : Simplicity Birmingham C.£. DIVISION 














REGD. TRADE MARK 





Ke 


ANY SIZE~+ ANY POWER ey POWER PLANT 


ANY SPEED 
COMPANY. Giving ae 


WEST~DRAYTON 


MIDDLESEX 
ENGLAND 





TRIPLE REDUCTION UNIT TRANSMITTING 
300 H.P. REDUCING FROM 735/18°5 R.P.M. 
FOR A LADDER WINCH ON A TIN DREDGER 














ae 
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KIESERLING 


HORIZONTAL UPSETTING FORGING MACHINES 


with strongly ribbed cast steel frame, multiple 
disc friction air-operated clutch and topsuspended 
slides with long pilot bearings, for high precision 
forgings, are made in nine sizes for pressures from 
120 to 1750 tons and for barstock'from‘1 to 7 inches. 











Samples 
of work 





Four-Stage Dies 
and Punches 





Blank 


Forged Piece 
For details write to 


TH. KIESERLING X% ALBRECHT 


SOLINGEN (GERMANY) 
Machine Tool Factory—Established 1873 


British Agent 
F, W. Kubach, 12 Sylvan Road, London, S.E.19 
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AICHARIS 


CHARLES RICHARDS & SONS LTD., 
DARLASTON, near WEDNESBURY 


Phone: Darlaston 140 (10 lines) P.B.X. Wires: “Richards, Darlaston ”’ 
































Zinc sprayed horizontal pressure tank. 


12’ Long x 5’ Dia. 


STEEL TANKS, PRESSURE VESSELS 
& ALL TYPES OF FABRICATED PLATEWORK 


MECHANS LIMITED 


SCOTSTOUN IRON WORKS, GLASGOW, W.4. 
*Phone: Scotstoun 2211. 


’Grams.: ‘* Nautical Glasgow.” 
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British ‘Rema’ Closed Circuit Grinding Plants, com- 
prising ball mills in circuit with unit a r separators, 
together with crushing, handling, storage, weighing 
and mixing i In addition to many standard \ 
duties, such plants have been supplied for dealing with 
materials liable to fire or explode. Designs permit the 
uses of inert gases, also other protective measures. 





CRUSHING GRINDING AIR SEPARATING 
DRYING COOLING AND MIXING PLANTS 
PNEUMATIC AND MECHANICAL HAND- 
LING EQUIPMENT PULVERISED FUEL 
INSTALLATIONS 





BRITISH ‘REMA’ MANUFACTURING CO. LTD. 
PROPRIETORS: EDGAR ALLEN & CO. LIMITED 


IMPERIAL STEEL WORKS - SHEFFIELD 9 
BR. 22 
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Bradford Tube Works 
occupies a factory area of 
some three acres exclusively 
devoted to the manufacture of 
steel tubes and fittings 


Contractors to Admiralty and War Office. Extensive Stocks, 








SM/RB 1008/2 





THE LIGHT 
CONVEYOR FOR 
HEAVY LOADS 


It is almost certain that some stage of production or 
packaging of your product can be economised and speeded 
up by the installation of one or other of the Teleflex Con- | 
veyor Systems. Either Cable or Chain type conveyors can 
be supplied soon after receipt of your order. 


Our technical representative will be pleased to call upon 
you (entirely without obligation), and advise on the solution 
to your problem. Write for illustrated brochures: Cable 
Conveyors ref. CON.1.E. and Chain Conveyors ref. 
CON.2.E. 


Illustrated is an example 
of a Teleflex Conveyor 
which travels all round 
a porticular factory- 





LTD - UPHALL 















Above. Teleflex Conveyors form 
an important aspect of the pro- 
duction system of Messrs. A. C. 
Delco — Division of General 
Motors. 


Left. Teleflex Conveyors are 
important links in the production 
lines at the works of the Plessey 
Go. Ltd., liford. 


TELEPHONE: ILFord 3117 


- ILFORD - ESSEX 
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ly VOKES LIMITED Head Office: 


BS Vokes (Canada) Ltd., Toronto. 


The Elements of Good Filtration 
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The efficiency of VOKES filters is due largely to the element, 
which provides the maximum filtration area in the 

minimum of space. Being cleanable as well as long-lasting, 
VOKES elements have frequently been the means of 

keeping plant in use at times when filter spares have not 

been available. It is important, however, to replace 

elements at intervals as near as possible to those prescribed; 
neglect to do this means sacrificing the high VOKES level of 


protection—higher than that o, any other type of filter. 


GUILDFORD - 


London Office: 40 Broadway, Westminster S.W.! 
Represented throughout the world. 


SURREY 


Vokes Australia Pty., Led., Sydney. 
v9l 











British tedecot 


Spot Welders Pedal, air and hydraulic- 
ally operated and portable equipment. 


Fiash/Butt Welders Bench Machines 
for wire and small components. Hand 
operated, high speed mechanically 
operated, cam operated, automatic 
machines with hand or pneumatic clamp- 
ing. Hydraulic heavy duty machines. 





5 kVA Bench Butt 
Welding Machine 





Seam Welders Longitudinal, circum- 
ferential or universal seam welders of 
all sizes and types. 


Special Machines for percussion weld- 
ing hollowware components, strip mill 
welding and flash stripping machines, 
chain and tube welding, Rivet Heaters, 
Upsetting Machines, Tyre Heating 
Machines and for all applications where 
resistance welding can be applied. 





17 kVA Pedal ited 
Spot Welding Plochine 


BRITISH FEDERAL 
WELDER & MACHINE CO. LTD. 


CASTLE MILL WORKS 
DUDLEY WORCS. 
Phone: DUDLEY 3114-5-6 Grams: ‘WELDING DUDLEY ” 








MOULDED AND HANDMADE 


RUBBER GOODS 


in natural 
and 
synthetic 
rubber 





\ | 





Specialists in hand-made 
or moulded, natural or 
synthetic rubber goods, 
DEXINE [are uniquely 
equipped to meet your 
exact specifications. 


Write now for the complete 
range of our products to : 


DEXINE RUBBER & EBONITE LTD. 
LONDON AND ROCHDALE 








‘PHONE: ROCHDALE 4464/7 "GRAMS: DEXINE, ROCHDALE 











THE 


We know your 


pointot view... 


.. because we also are 
engineers and machinists. 


Another good reason why 
Iaeacireee TAL} 
STEEL 


CARBON AND ALLOY IN ALL STANDARD SECTIONS. ALSO SUPPLIED, 
FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS 
KIRKSTALL FORGE ENGINEERING LTD - LEEDS 5 
Telephone : Horsforth 2821 
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‘“*TOOLS i QUALITY’’ 


pw. in 


Our range is over 159 
patterns. Fully guaray, 
teed. Popular 

a single boxed. 


aS 


P.W. Ultra Tensile 

Tools are hardened on 

the cutting edges by the 

Electronic Induction Heat 

treatment method which ensures 

the maximum hardness where it is 

most needed and prevents 
breakage. 


lines 
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i Mi a | 
—Metal Spinning 7° ¢ pn. 
OUR SPECIALITY 
LONDON’S LARGEST GENERAL METAL SPINNING WORKS 


POWER PRESSWORK 


to 250 tons capacity, 16} in. stroke 


PROFILE CUTTERS 
GENERAL ENGINEERS 
GENERAL SHEET METAL WORK 


Arc and Oxy-Acetylene Welding 
MOST METALS AVAILABLE A.l.D. APPROVED 
Enquiries invited :— 
SHAWE METAL SPINNING WORKS 


Dominant Works, Abbey Lane, London, E.15 
Telephone : MARyland 4626 (2 lines) 
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A Hugh Smith Machine Tool 


300 ton GAP TYPE 


GENERAL PURPOSE 
mit) 


laran. ? , 
: PRE:$'$ 
a BS 


Presses of this type have considerable versatility and can be used for 











flanging, forming, setting, straightening, joggling and manhole punching. 


These presses are made in a wide variety of powers and depths of 
\ gap; operation is by built-in electro-hydraulic pumping equipment 
which makes the machine completely self-contained, while the 


hydraulic packing is of the automatic type and requires no adjustment. 


ECONOMICAL IN FIRST COST ~- EASILY OPERATED ~« SIMPLE TO MAINTAIN 
SELF CONTAINED ~ ADAPTABLE with all the advantages of the hydraulically operated machine. 
OTHER HUGH SMITH MACHINE TOOLS INCLUDE 
Hydraulic Presses for Plate Bending, Bulkhead Flanging Presses, 

Plate Edge Planers & Plano-Shears, Plate Bending Rolls, 

Plate Straightening Rolls. 


HUGH SMITH & CO. (POSSIL) LTD. 


POSSIL ENGINE WORKS, GLASGOW, N 
Telephone : POSSIL 8201-3 Telegrams : ‘‘POSSIL, GLASGOW” 











c|MPLY HAMMER [tT —] 


TRADE MARK 

















BRITISH MADE 


PATENT If you use hose—and there are 


very few industries which do 
not—you require hose fittings. * 
When you think of hose fittings 
think of ‘‘HERCULES’’. There 
is a ‘“‘HERCULES”’ Hose Fitting 
for practically every job. Let 
us send you lists. 

Two complete ranges—one for Water 
Hose and one for Pneumatic Oxy-Acety- 
lene and other pressure hoses. 


ERCALES, 

























A perfect deposit free from blemishes can 

come only from a clean bath. 

The Metafilter keeps the bath clean by 

1. Removal of every trace of solid 
matter—however small the particles. 

2. High rate of flow. 

3. Simp icity of operation and cleaning. 
























MD ii od oh +, 


ONE: / The Metafilter is your assurance of perfect 
HOUNSLOW 1121/2/3 / / results. 


GRAMS; ‘ 
“4 
: oh son ! ‘ a %& Hose Repairers %* Hose Clips % Hose Nozzles 
Ug thillid Mai AH i\i\ 


4 Hose Couplings ye Hose Adaptors 4 Twin Hose Grips 
M ETAFI LTRATI 0 N SiINEWTON SALES COMPANY LTD 


IRR AP Rsse ee eeeeeeeeeeepeeneeeuaney | 517/523, FULHAM ROAD, LONDON, S.W.6 
THE METAFILTRATION CO, LTD., BELGRAVE RD., HOUNSLOW, MIDDLESEX PHONE FULHAM 3149 














































Four 
“ Electromic Engineering” 
Monographs 


RESISTANCE 
STRAIN GAUGES 


By J. YARNELL, B.Sc., A.inst.P. 

Price 12s. 6d. (Postage 6d.) 
This book deals with the construc- 
tion and application of resistance 
strain gauges and with the most com- 
monly used circuits and apparatus. 
The strain gauge rosette, which is 
finding ever wider application, is 
treated extensively, being intro- 
duced by a short exposition of the 
theory of stress and strain in a 


ELECTRO- 
PHYSIOLOGICAL 
TECHNIQUE 


By C. J. DICKINSON, B.A., 
B.Sc. (Oxon.) 

Price 12s. 6d. (Postage 6d.) 
The use of electronic methods for 
research in neurophysiology has 
largely contributed to many im- 
portant recent discoveries. In other 
fields also—in other branches of 
physiology and medicine—electronic 
devices of various kinds have been 
used, with great effect, to improve 
accuracy and to save time. The aim 
of this book is primarily to provide, 
in as concise a form as possible, some 
idea of the ways in which electronics 
can assist. The author has attempted 
to cover most of the essentials of 
power supplies, cathode ray tubes, 
time bases and amplifiers. 


VOLTAGE 
STABILIZERS 


By F. A. BENSON, M.Eng., 

A.M.1.E.E., M.1.R.E. 

Price 12s. 6d. (Postage 6d.) 
The subject of voltage stabilization 
is now very extensive and the new- 
comer will experience considerable 
difficulty in extracting the informa- 
tion required from the mass of 
published literature in a wide range 
of scientific periodicals. This mono- 
graph aims at removing such diffi- 
culties by reviewing the various 
methods of stabilization in use. 
Devices employing magnetically- 
saturated elements, glow-discharge 
tube circuits, and thermionic-valve 
arrangements are dealt with in some 
detail. The merits and failings of 
each type are discussed. 


CATHODE RAY 
TUBE TRACES 


By H. MOSS, Ph.D. 

Price 10s. 6d. (Postage 6d.) 
This monograph is based on a series 
of articles published in Electronic 
Engineering and contains the elemen- 
tary theory of common types of 
traces with notes on their produc-}} 
tion. Considerable emphasis has g. 
been placed on the geometrical in-§ 
terpretation of the patterns and; { 
full notes on the techniques of the}s 
circuits required for the high degr: 
of suitability are given in the 
appendices at the end of the book. 


Order your copy through your 
Bookseller or direct from :— 


Electronic Engineering 


28 ESSEX STREET, STRAND, 
LONDON, W.C2 
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When Messrs. Horlicks Ltd. needed a versatile 
machine tool to handle the general maintenance 
work on their important production machinery, they 
chose a Crowthorn 8#” Centre MD Model. 


The lathe was supplied through Messrs. Soag Machine 
Tool Co. Ltd., London. It has a Vee type bed of 
ample width and depth: Timkenised headstock with 
large hollow spindle: quick change gearbox: multi- 
position fourway toolpost: Schlesinger limits 
throughout-in short an accurate and dependable 
machine tool with a wide range of applications. 


Send for our illustrated 
brochure describing this 
and other models. 



















CROWTHORN ENGINEERING COMPANY LIMITED ROWTHORN)- 


REDDISH ' STOCKPORT ENGLAND 
Phone: STOCKPORT 2067 Grams: CROWTOOL REDDISH  WIGH CLASS MACHINE TOOL MAKERS 
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WESTOOL 


WESTOOL LTD. 





ST HELEN’S AUCKLAND, CO. DURHAM 








Tel - West Auckland 317-9 
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GEARED ‘TELEDEP’ 
MOT OR ) SYMMETRICAL TANK INDICATOR 
The ‘Teledep’ Symmetrical © fhie, “mete? 

UN = fi Tank Indicator incorporates — uf 


s 
the advantages of all‘ Teledep’ e Inseruetions on 
namepi 
Type GMB2. 4—1 hip. Ratios 7}: Patents aed'chows the Depth, =, a tengo 
1 up to 50:1. Output shaft posi- Weight and Volume of tanks 
2 


control unit. 


tion as required. Totally enclosed, contents more accurately. a 
drip proof, flame proof motors sup- 


plied; A.C., D.C., single or three- DOBBI E M‘ RMES LTD 
phase, 110-440 volts as specified. 


Nautical and Engineering Instruments 
Se ee ee 7 BROOMLOAN ROAD, GLASGOW, S.W.1 
transmits from 1 h.p. to 24 h.p. on = Also at SOUTH SHIELDS - LIVERPOOL - LONDON 
motor input speed of 1420 r.p.m. Deserpdve beadhure en sequent. 
Ratios fitted range from 5} :1 to 60:1. 
Both input and output shafts are ESTABLISHED 1888 
mounted on double - purpose ball 
bearings. 








Standard Type. Most ratios, 12 r.p.m. 
to 700 r.p.m. 4 to 1 hp. A.C. 
and D.C., single or three-phase motors, 


110-440 volts. ’ 
Full illustrated details from : we 


OF ALL DESCRIPTIONS 
hp 


@ S-E-OPPERMAN LTD T.S. FORSTER 8SONS LIMITED 


FORGEMASTERS AND ENGINEERS 
STIRLING GORNER, BOREHAM WOOD, HERTS., Phone: ELStree 2021 COPPERAS BANK FORGE. SUNDERLAND 








TELEPHONES: 2676(3LINES) GRAMS: °FRAMES* SUNDERLAND 








LAMINATED ALUMINIUM Ss 


(PRESSURE TESTED TO 20 TONS PER SQ. INCH) 





Laminated Shims offer one of the most simple forms of ACCURATE ADJUSTMENT. 
By using our Shims you can adjust to -002” or -003” by simply peeling off laminations 
to the required thickness in a few seconds. 


SUPPLIED IN THICKNESSES OF %4" %e” %4” Ye” %e2” %” with laminations of ‘002” or -003’ 


MORE SIMPLE THAN PEELING A BANANA! 


FITTED TO ALL IMPORTANT AIRCRAFT INCLUDING THE ‘‘COMET,”’ “‘ PRINCESS,”” 
“*CANBERRA,” ‘‘ VISCOUNT,” “VALIANT,” ‘‘BRITANNIA,” ‘‘ VENOM,” ETC. 














saa oe OF SHIMS HAVE BEEN PRODUCED FROM THOUSANDS OF TOOLS 


B. ATTEWELL & SONS LIMITED 


SHIM SPECIALISTS. SOLE DISTRIBUTORS AND STAMPERS 


Reflection Works Southall Middx 


*’Grams: REFLECTION-SOUTHALL = '*Phones: SOU 2888, 3555 

















Modern Oil Firing... 
« MODULATING FLAME 
OIL BURNERS 


for all grades of fuel oil up to 950 seconds Redwood No. | 
at 100°F., and for capacities up to 800Ib. of oil per hour, 


70 THE 



























These units can be fully automatic (top 
illustration) or hand controlled (lower 
illustration). The latter has an angled 
burner tube to suit special site conditions, 
The burners are entirely self-contained 
and require only an oil pipe line from 
the storage tank to the pump 
suction connection. 
The burners are described in 
Section 12 of our catalogue. 








9 TOWER STREET, LEITH, 
EDINBURGH, 6 


Telephone : LEITH 368767 Telegrams: “ERICLEX, LEITH” 


IREICIEN 


Drew:- 


IN OIL FIRING EQUIPMENT 








LONDON 
CRAVEN HOUSE, KINGSWAY, W.C.2 
Telephone : HOLBORN 4949 & 1885 

















SPECIALISTS 











—cesURE GAU GES BSS. LTD. SPECIALISE IN BUO Y STEAM Trace 
FROM TRA P 
PRE yAILABLE a EQUIPMENT FOR STEAM, OPeRATIng Q Years Camas 5 
pete p sizes GAS, WATER, AND AIR, — INVERTED o 
T¥P es e€ 
waa AND CATER FOR THE auey 
REPAIR NEEDS OF ENGINEERS MAXIM 
eee at YOUR 
SECTION pRESSURE IN ALL INDUSTRIES. MAINTEN, 
SERVICE- 
poor nwo WRITE OR PHONE eee Pthnae 
THERMOMETE YOUR NEEDS TO:— joann 
v< "BRITISH STEAM SPECIALTIES L” 
WHARF STREET LEICESTER. 
PHONE: LEICESTER 20885/6. 
Stocks at:—LEICESTER LONDON . LIVERPOOL 
WHISTON . GLASGOW . BRISTOL 
MANCHESTER and NEWCASTLE-ON-TYNE 























ABBOTT «CO. «eww LTD. 








MANUFACTURERS OF 
HIGH CLASS BOILERS OF ALL TYPES 


VULCANIZERS, JACKETED PANS, CHEMICAL 
PLANT, HYDRO CASINGS, TANKS—RIVETED 
OR WELDED, WASTE HEAT BOILERS, AIR 
RECEIVERS, STEAM SEPARATORS, REPAIR 
FIREBOXES, EXPANSION PIECES, ETC. 





a 3 ON ADMIRALTY LIST CONTRACTORS TO H.M. GOVERNMENT, ETC. 


Telegrams: “ABBOTT NEWARK 34” 
CODES: “‘A.B.C.”" 4th and 5th Editions 





WELDED AND FLANGED WORK A SPECIALITY 





et 


e 








Telegra: 


‘Coron: 
Leiceste 


LOND< 





NEWARK BOILER WORKS, NEWARK, NOTTS., ENGLAND 


{II 
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6 CORONA @ | BIBBY COUPLINGS 


BRITISH 
MADE 





TAPPING 
ATTACHMENTS 


Will fit any standard drilling 
machine with morse taper drive 


oo — ee ee — ae — 


Made in 3 sizes 
Tapping Capacity +” to 3” dia. 


Automatic reverse. Friction clutch drive 
Tap idles in forward direction 


Tap breakage practically eliminated 


Delivery — Ex Stock 





FREDK. POLLARD & CO. LTD. 









Telegrams Teleph 
Corom' CORONA WORKS, LEICESTER aise : THE WELLMAN BIBBY CO. LTD. 
eicester nes 
ENGLAND PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 
. —§ LONDON OFFICE : Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, S.W.1 | Telegrams : COUPLINGS, SOWEST, LONDON. Telephone : ABBEY 1194 
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1820 , ial . 
3 tons at 55 feet radius. 





























STOTHERT € PITT LIMITED 


ENGINEERS = BATH * ENGLAND 
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DOUBLE STRAND 
PIG CASTING 
MACHINE 


. There are now over 50 SHEPPARD in- 
‘ stallations in service in this country and 














y overseas. 


% E SHEPPARD machines are available in a 
~ ) wide range of types and capacities from 

10 cwts. to 50 tons per hour. They are 

designed to give sustained output under 

arduous conditions, and are supplied as 

self-contained mobile or stationary units 

as required for producers’ individual 


We shall be pleased to offer advice Double Strand Machine with requirements, 
on your ingot casting problems. 120 moulds per strand. Capa- 
city 30—40 tons per hour. 


S H E PPAR D & S O NS LT D. TELEGRAMS: SHEPPARD BRIDGEND 
B R I D G E N D TELEPHONE: BRIDGEND 567 (5 lines) 


[RONFOUNDERS, HEAVY GENERAL, STRUCTURAL & MECHANICAL ENGINEERS 





ESTABLISHED 1862 














POST 
INSULATORS 


FOR 275 K.V. 
SWITCHGEAR 









This post insulator was designed and manufac- 
tured by Bullers Limited to the requirements of 
the British Electricity Authorities specification 
for 275 K.V. Switchgear. 

<a 


BULLERS LIMITED design and manufacture both 





porcelain and metal parts in their own works. 


Enquiries are invited for porcelain insulators and 
fittings for any voltage and mechanical loading. 


We specialise in: 





Porcelain for general insulation. 
g Height of post 116” 


Cantilever strength 2,000 Ib. 
Dry withstand test 580 K.V. 
Wet withstand test 520 K.V. 


Refractories for high-temperature insulation. 
FREQUELEX for high-frequency insulation. 
PERMALEX and TEMPLEX for capacitors. 


Fittings for insulators and overhead lines, etc. 


































=  BULLERS LIMITED 


PORCELAIN WORKS SALES OFFICE: IRON WORKS 
== MILTON 6 LAURENCE POUNTNEY HILL TIPTON ' 
STOKE-ON-TRENT LONDON. £.C.4 STAFFORDSHIRE 
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Wi PRESSINGS 


HOT BRASS &% BRONZE 


STAMPINGS 


CAPSTAN & MACHINED WORK 
FROM STAMPINGS OR BAR 


PLASTIC 
MOULDINGS 


ZINC ALLOY 
PRESSURE 


The almost bewildering variety of flexible tubing 
DIE 





may seem to be a maze—but there is a simple way 
CASTINGS out. You can walk into our London Showrooms 


and see hundreds of samples and installation photo- 








BARR STREET graphs of every kind of flexible tubing and hose— 
. f ADAMS HOCKLEY an entirely new service to industry. Our experience 


tated Birmingham 19 as makers and suppliers is at your disposal ; let us 


Phone : Northern 2903-4 help you choose the best ‘ flexible ’ for the job—at 
Grams: ‘‘Teleba B’ham.”’ 








the right price. If you prefer, our representative 








can call and talk things over personally. 


Compofiex 


FLEXIBLE TUBING & HOSES 


Compoflex Company Limited - Factories at 
Diggle Nr. Oldham and South Wimbledon 


Write now for 
“COMPOFLEX FLEXIBLE TUBING & HOSES’ 


our new descriptive brochure which includes 


GAS AND AIR HOSE - SUCTION AND DELIVERY HOSE 
METALLIC FLEXIBLES- RUBBER FLEXIBLES- “SPECIALS” 
ETC.- FITTINGS AND COUPLINGS - COMPOTAPE 








4 


; hese : 








Yy 





Look =r | 


ee 

















If there is a ‘flexible’ 
answer—you Il find it at 


26 Grosvenor Gardens, S.W.| 


i/ SMITH € M.LEAN - LTD ‘Phone: SLOANE 6185 (3 LINES) OR 5109 (2 LINES) 
[\'79 WEST GEORGE ST: GLASGOW - C:2 
‘PHONE CENtrol O442-'GRAMS “CIVILITY® GLASGOW 
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Economical Heat 
in the Workshop 







-CVW = 





Bigwood Slow Combustion Stoves 
provide warm comfortable conditions in 
all parts of the shop. Built up in sec- 
tions, Bigwood Stoves are quickly erected 
or dismantled and can be easily moved 
from place to place if required. Any 
cheap fuel may be burned, and upkeep 
costs are nil. Write now for details. 












ee 










SLOW COMBUSTION STOVES TRA 


BALAT, 
WOVEN 






JOSHUA BIGWOOD & SON LTD. 
WOLVERHAMPTON 
’Phone: 24771 


















can 


“tricky” problem when it 
comes to maintenance. The 
easiest and most convenient 
way to serviceinaccessible lights 
in Factories, Street Lighting systems, 
Aircraft Hangars, etc., is to bring 
them down to earth by means of 
L.E.F. Raising and Lowering Gear. 


This equipment incorporates an ingenious 


electrical contact mechanism which makes ttl handled, transported, stored and assembled, the resilient strength 
or breaks with the mains when actuated | | nn of Black Seal provides dependable protection at comparatively 
by a hand winch operated from the ground. low cost. 


Without the fuss of ladders or other cumber- 
some equipment, lanterns can be lowered to 
a convenient height for maintenance. 

It also effects substantial economies by reducing 
servicing time and the number of maintenance 
personnel required. 


F 


SOUTH 


O 
Ne way of reaching it 


Lights that are out of reach 






present a somewhat 


put Siiiiaiiians 
£ §£ of damage 
£ Protect precision-ground parts, 


TT T | expensive components, crankshafts, airscrews, 

turbine blades, injection equipment and projecting Lz 
members of machines, by covering or lapping with Black Seal |= 
Waterproof Fabric Tape. Wherever high-value products are 

























BLEACE ZEAL 
Glossy WATERPROOF Fabric Tape 


prevents damage 


Samples a fom from fulfils MOS (CS2I91) AID, 





























— 














For full details send today for uty ‘ee Bulle 
descriptive catalogue pa %. a 











LONDON ELECTRIC FIRM LTD. 
CROYDON - SURREY Telephone Uplands 4871 











CCI, IFV, PPCO, IEME, and 
Admiralty (K1359) require- 
Cron |= 

















John Gosheron & Co Ltd Gayford Road London W12 
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Wherever or to whatever use they are 





te 
_ _ applied, Cole's Beltings boost efficiency. 


v 
Py 





In one form or another they can do 


YOU a power of good. 
\D 


Y 


TRANSMISSION & CONVEYOR BELTINGS 





BALATA * RUBBER * ENDLESS CORD V BELTS * VEELINK * WOVEN HAIR 
WOVEN COTTON + ENDLESS HIGH-SPEED BELTS * COMBINE HARVESTER BELTS 
E ALUMINIUM - CAST IRON: + VARIABLE SPEED DRIVES 
\\ TRADE ENQUIRIES ONLY TO 
\j HENRY A.COLE €CO. LTD. 
NORTHERN SALES OFFICE LONDON : Head Office GLASGOW 
Beaviort Road Works, BIRKENHEAD Coronet House, 287,288 Old Street, 45 Montrose Street, GLASGOW, C.1. 
Telephone; Birkenhead 6502-3 LONDON, E.C.! Telephone : Bell 2881 
Telephone ; Shoreditch 7218 
Export Enquiries to London Office 
% 
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AUTOMATIC ROLL 
FEED GUILLOTINES 


For all soft materials and 
Thin sheet metals 


Reduce your cutting costs by 75% with a Wallis Fully Auto- 
matic Roll Feed Guillotine. 


Our Guillotines by their speed and accuracy not only save their cost many 
times over, but work which is now done on heavier and more expensive 
machines using an operator, can be easily accomplished on one of our 
machines without an operator. 


These machines automatically draw material from a roll of stock, rapidly 
and accurately cutting it into pieces of any predetermined length up to 
96’. Output is up to 14,400 cut pieces per hour. : 


If you cut material from roll : 
or strip stock, you cannot : 
afford to be without this 
unique and highly successful 
machine. Available in 3 sizes, 
5”, 12” and 15” wide. 


We also make Automatic 
Shears up to 80” wide. 





For full particulars write to:— 


e THE WALLIS ENGINEERING CO., section Az 


@ 662 Warwick Road « Solihull + Birmingham 
Tel : SOLihull 10211 





INGOT METALS "0" frre"! gum 


TO STANDARD GUARANTEED SPECIFICATIONS 


GUNMETAL - BRASS 





. AUSTIN & SONS (LONDON) LTD., 





HACKNEY WICK, LONDON, E.9 






TEL: AMHERST 2211 
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GROSSWERKZEUG. 
MASCHINENFABRIK] 
FOUNDED 1 840 


GERMAN Y 





Heavy Duty 
High Speed Lathe 


with form tool slides for the most efficient use of carbide-tipped tools on all classes of work. Very rigid. Vee-way bed 
for maintaining alignment. Large capacity. Patent applied for. Ask for catalogue. 








Sole Agents for Great Britain :— ALFRED HERBERT LTD 
Factored Division—Red Lane Works, He 
COVENTRY—ENGLAND Ov 











f 
| 


Yhe Hughes - Johnson Stampings Li Light Metal Forgings le 
Langley Green, Bimingham } Oldbury ~ Buemungham 
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*Aeroto’ axial flow fan with fabricated 
steel adjustable blades. 









‘Sirocco’ reversible 
‘propeller fan. 












‘Sirocco’ forward 
bladed fan wheel 




















Sectional catalogues 


DAVIDSON and COMPANY LIMITED 


SIROCCO ENGINEERING WORKS BELFAST 


available on request. 










Home Depots: LONDON, MANCHESTER, BIRMINGHAM, LEEDS, NEWCASTLE, GLASGOW, CARDIFF. 
Overseas representation in: Ceylon, India, Pakistan, South Africa, Rhodesia, East Africa, Malaya, Australia, New Zealand, Indonesia. 




















Automatic plate and disc 





valves for reciprocating 
compressors and pumps. 
Original Kinghorn Valve 


patentees. 








| WIFE AIG YEMDRS GP GY 


117/125 BRIDGE STREET, BIRKENHEAD 
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AUTOMATIC 
FEED PRESSES 











The two most important 





advantages of 
the AUTOMATIC 
FEED PRESS 
compared 
with hand fed 
machines are 
HIGH OUTPUT 


combined with 





COMPLETE 
OPERATING SAFETY 
































DOUBLE ROLL FEED PRESS DIAL FEED PRESS 
Blanks and Pierces from Completes forming and 
strip up to 6” wide. multiple piercing operations 
Produces 138 ‘washers’ and produces 30 cage-rings ‘ 
per minute from per minute from the 


coiled strip. 
















‘washers’. 
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MOTOR STARTING 











IIlustration shows group of 30-ampere direct-on contactor starters in triple tier 
formation aligned with 200-ampere capacity circuit breakers in double tier, 
showing the uniformity which can be achieved with units of widely differing 


current ratings. 


| 30-AMPERE STARTERS HAVE 


@ Individual interlocked isolation 
@ Throughgoing busbars provide extension facilities 


: the 
@ 4-inch square type M.I. ammeters 
@ Magnetic overload relays with oil time lags VAL @ 


Facilities for remote contrcl 





oe ae te Th ae te Se ee — ee ee 


LONDON OFFICE: COLUMBIA HOUSE -: ALDWYCH LONDON 
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BOG POWER RECTIFIERS 





{ 


MOOR wa Le <3). 





i 













A MULTI-BULB MERCURY-ARC RECTIFIER 
PROVIDING POWER FOR A 1000kW STEELWORKS LOAD 


Brochure B.1590/1 — POWER RECT IFIERS and leaflet B.1750 describing this installation,available on request. 
ESTABLISHED 1882 


THE ELECTRIC CONSTRUCTION COMPANY LTD. 


TELEGRAMS micrleme @hiile-mer- Vale me A hola. O36 TELEPHONE 
BEG Sart BUSHBURY ENGINEERING WORKS WOLVERHAMPTON EKOK 
WOLVERHAMPTON WOLVERHAMPTON 21455 «7 Lines 


Gear, Rectifiers and Transformers, 266 












Switch and Control 






Manufacturers of Rotating Electrical . Machirery, 











the best investment 
for machine performance 


. . is a reliable, efficient motor from the 
Harland range. Supplied in any normal enclosure 
to suit various operating conditions and 
types of drive. The standard models are 
designed to operate on any normal low 
tension three phase supply and are 
suitable for use where there is a 
voltage variation of plus 
or minus 5%. 








HARLAND 
INDUSTRIAL MOTORS BUI 


THE HARLAND ENGINEERING CO LTD WORKS: ALLOA SCOTLAND BRC 


LONDON OFFICE HARLAND HOUSE 20 PARK ST. W.1 PHONE GROSVENOR 1221 BRANCHES IN BRISTOL, GLASGOW, LEEDS, MANCHESTER, NEWCASTLE, NOTTINGHAM, WOLVERHAMPTON & OVERSEAS 


High 


P361) 
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High pressure steam 


of High purity 


ee 
ee 


BURNS ANYTHING COMBUSTIBLE 


These highly efficient slow-combustion stoves 
will be in greater demand than ever this winter. 





Made in two sizes | No. 1 No. 2 


Diameter | a2in | 38 in 
Height | 6 ft. § ft. 4 in. 
Heating Capacity) 25,000 cu.ft. | 18,000 cu ft. 


12 hrs. fuel 75 Ibs 56 Ibs. FOSTER WHEELER 


Price £33.0.0 | £28 6.6 


All less 74% — Carriage Extra. DUAL GIRCULATION STEAM GENERATOR 


Since the demand for high 
CAS bi ee re) ® - 4 pressures and temperatures 
presents special problems, the 
selection of steam equipment 
. : for the modern plant becomes 
OHN CASHMORE LTD. Stats i at on 2181 Te. Newport 60541! a matter of utmost importance. 
The advantages of the Foster 
Wheeler Dual Circulation 
Steam Generator with respect 
to high steam purity, reduced 
blow-down requirements, and 
low maintenance are being 
enjoyed by power and indus- 
trial plant operators where such 
installations now exist. 


M PURITY 


Even at high pressures and 
with high feed water make- 

the Dual Ci lation This Dual Circulation Steam Generator, 
up; designed for an industrial plant to operate 
Steam Generator substan- at 1,350 p.s.i., 900° F., with 100% make-up. 
tially reduces carry-over of has two separate heat absorbing sections, 
\ both solids and vaporised each with its own independent circulating 
RAY on : tem. 
SON ANI: silica below that of units of ca: 

conventional design. 
















































































RECORDERS. 


| FOR PRESSURE, TEMPERATURE AND SPEED 
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The Dual Circulation 

The is - Te Steam Generator permits Because silica carry-over is negligible, forced 
he ‘‘DUNHAM ”’ Recorder, EF the reduction in blowdown. shutdowns to clean turbine blades, which 

Surface or Flush Mounting. | This results in savings in normally collect silica deposits in the low 

Pressure from 1 in. water to that heat loss is reduced pressure stages,will be greatly reduced. Also, 

6 tons per sq. in., and temper- and make-up water and by maintaining low concentrations in tubes 

atures up to 1200°F. water - treating chemicals subjected to highest rates of heat absorption, 


' are kept at a minimum. possibility of tube failures is minimised. 
BUDENBERG GAUGE CO. LTD., 


BROAD 
FOSTER WHEELER LIMITED =! 





High Holborn, London, W.C.1. 62 Robertson Street, Glasgow, C2. - 
dm BU. 35. 
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oe Specialists in all types of Steel 
, and Light Alloy Fabrication 
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Sheet Metal Work, Steel and 
Light Alloy Fabrication for Indus- 
trial Drying, Dust Separators, 

Ventilating, Furnaces, Agricultural 
NR. BANBURY, OXON. 


Telephone: ADDERBURY 238 Machinery, Mines and Quarries 
Food Manufacturers 


Modern Conveyors Ltd. 


ADDERBURY EAST 















































EXCAVATORS 








MECHANICAL EQUIPMENTS 


5. P. A. ING. F. FIORENTINI & C. - 76, VIA LEONIDA BISSOLATI - ROMA - ITALIA - CABLE ADDRESS: CUTTER- ROMA 
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Tuirty years’ experience in design and manufacture and an 
output of nearly eighteen million kVA of transformers, in all 
types and sizes, including some of the world’s largest. 
Such figures are a true measure of excellence, for ong could 
i 





have been achieved only by the maintenance of the highest 
standard in design and construction and on a basis of long 
and reliable service. 






HACK BRIOGE AND HEWtTi¢ ELECTRIC coO., 
WALTON-ON-THAMES SURREY 
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Consult 


FILTON 


for ROTARY UNIONS 








Waren imLer 
on steam 
AS USED ON WATER COOLED AND 
STEAM HEATED ROLLS 


FILTON LIMITED 
Clapham Street, Leamington Spa, 
WARWICKSHIRE 
Telephone: Leamington Spa 2111/2 














WELDED STEEL PLATEWORK 
PRESSURE VESSELS 












CYCLONES 
BEDPLATES 





THAMES R° BARKING, ESSEX. 


TELEPHONE: RIPPLEWAY 3011-2 














Our latest Catalogue gives full 
particulars of our large stocks of 


FLEXIBLE COUPLINGS 
MOTOR SLIDE ‘RAILS 
MOTOR PULLEYS 
VEE ROPE DRIVES 
CHAIN DRIVES 
CLUTCHES 
PULLEYS 
PLUMMER BLOCKS 
GEARINGS 


and all appliances for 
Power Transmission 


The Coleman Shafting & 


COMPANY LIMITED 








60 Pentonville F 


ermir 


Pulley 


ALLOTT BROS 

















BROS 


Crane Division Ltd 
eo} lein:(e) tolele] = 














An abrasive made in 9 grades 
For Cleaning—Smoothing and 


Polishing. Removes surface 
rust—cleans and polishes non- 
ferrous metals—smooths wood- 
work—removes 
paint or var- _ 
nish. : 












JOSEPH STEPHENSON & CO. (LONDON), oe ; 


White House, Fish Street Hill, London, 








DAWSON & DOWNIE 
Elgin Works LTD. 


Grams : Pumps Mo 
CLY DEBAN KPhone: Clydebank 2371-2-3 


PUMPS 


FOR ALL DUTIES 


MOTOR OR STEAM 
DRIVEN 


PATENT DIRECT-ACTING 
BOILER FEED PUMPS 
ROTARY PUMPS 
DUPLEX PUMPS 
VACUUM PUMPS 














ite | 














cart 


A.C. & D.C. PROTECTED 
DRIP- PROOF, WATERTIGHT” 
er FLASHTIGHT MAGNETS 
SELF - ADJUSTING SHOES 
FERODO LINED 





ELLISTON, EVANS 
JACKSON, LIMITED 


LONDON & BRIDGWATER 
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EQUIPMENT 


FOR THE 


MACHINE 
SHOP © 


We hold a comprehensive stock of all types of 
equipment used in engineering shops, We can 
usually give prompt deliveries and we shall 
be pleased to quote against your enquiries, 





EDWARD G.HERBERT LTD. 


vod 
feth 

















DROP FORGINGS /{. 


Loc 
dur 
@ Taper Rolling on straight and cross section A 
Sing 


Specialists in Light Forgings and Stampings 


Please ask us to quote for your requirements 


STAMFORGE LTD., Granville Works, Granville Street, SHEFFIELD 1 G 
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Electrically 
Driven 


BOILER 
FEED 
PUMPS 


at 


This photograph illustrates one of two Boiler Feed Pump units installed 


at Barton Power Station, B.E.A. The pumps deliver 637,000 Ib. per 
hour at 191°F. and 535 Ib. per sq. in. The driving units are 575/600 b.h.p. | 


MATHER & PLATT LTD e PARK WORKS e MANCHESTER 


CLOAKROOM FITTINGS AND WIREWORK LOCKERS 




















ockers are strong and of all modern cloakrooms. The double-sided island stack illustrated above x 12” comm, 72” high x 10” 

able, and economise is approx. 5’ 6” high and is constructed of tubular framework enclosing a wide x 18” deep. Other 
pace. Available in wirework panel. The wooden seat is supported by an angle frame and tee types of Lockers to suit 
ngle units or nests of bar legs, incorporatin ot and shoe compartments approximately 12” wide special requirements 
2, 3, 4, or § Lockers. x 9” high x 12” from front to back. Send for List E 830 can be made to order. 


GA Harvey & Co. (London) Ltd. ale rvey | Woolwich Road, Luondon,$.€.7 


arvey Wirework Clothes Harvey Cloakroom Fittings have been designed to meet the requirements Sizes: 72” high x 12” wide 
8 
8 
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a gear-Ctype 
coupling 
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In Wiseman gear type 
couplings provision is 
made for shaft misalign- 
ment. This means 
smoother running, less 
wear and correct tooth 
contact which in turn 
gives minimum backlash. 


3% The diagram shows how the teeth of the inner member are 
“crowned” by a special profile grinding process. These 
couplings are manufactured from high grade steel, in eleven 

standard sizes and two types. 


Write for leafiet C.40/ER. 


ALFRED WISEMAN & CO. LTD., GLOVER STREET, BIRMINGHAM, 9. 
London Office: CARLISLE HOUSE, SOUTHAMPTON ROW, W.C.I. 











Box-type pallets handling unit 
loads ef coil springs. (Photograph 
ae aed of Elson & Robbins 


More than 


63 INDUSTRIES already know and 


appreciate the efficiency of M.G.K. pallets, and fresh applications are being 
discovered daily. 
Send us_details of your particular handling problem. 


eee 







LTD. 


MINGHAM 4 
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there's 
plenty 
of room 


between 








The Newall H2442 is designed to handle batches of large components with che accuracy of a jig borer but #! 
greater speed. Minimum and maximum dimensions from the table to the spindle nose are 20” (508mm.) # 
48” (1219mm.) respectively, and open sided construction admits a wider size range of components than woul 
be possible with a bridge type machine. The Newall Patented Roller system of table location guarant# 

accuracy of setting to .0001” (.002mm), and telescoping guards protect the ways and prevent the ingress of du} 


swarf or other harmful matter. Smaller models are also available—details on application. 


MODEI) 


H 244) 


vertical jig boring and milling machi 


NEWALL GROUP SALES LTD PETERBOROUG! 


TEL: PETERBOROUGH 3227-8-9 GRAMS: “PRECISION ” PETERBOROUG 
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DIESEL POWER 
pergectvon 
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Pelapone Model 52 diesel engine driving a deep well Turbine Pump in 
South Africa for various farming applications. 


Because of their reliability, long-life, economical and smooth 
running, many thousands of Pelapone-Ricardo diesel engines 
are operating most efficiently under exacting conditions and 
in all climates throughout the World. Stationary and Marine 
Engines, Generating Sets are covered within the Pelapone 


range - from 3 to nearly 100 B.H.P. (750 to 1500 r.p.m.). 


Leading features include : 
® Simple modern lay-out with easy access to all working parts 


® Robust, well-proportioned construction on sound engineering 
lines. 


® Starting is effected with ease and certainty. 
@ Low fuel and lubricating oil consumption. 


@ Complete system of automatic forced lubrication to all 
working parts. 


@ Most spare parts are interchangeable with other models of 
the “50” range. 


PELAPONE 


PELAPONE ENGINES LIMITED 


Overseas Sales Division — 14 Berkeley Street, London ,W.1 
Cables — ‘“Pelapone - London*’’ Telephone: Mayfair 1674 





U.K. Marine Sales Division - 6 Avonmore Road, London. 
Grams : *Steelascos, Hammer, London’ Telephone: Fulham 7732 


U.K. Head Sales Division and Works — Slack Lane, Derby. 
Grams: ‘Pelapone, Derby*’ Telephone: Derby 45436 
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STEEL CASTINGS 





for SHIPBUILDING and 


GENERAL ENGINEERING 
Up to a finished weight of 50 TONS 


* The illustration shows the bottom half of an H.P. Outlet Turbine Casing 
manufactured to high standard specification. Finished weight 5 tons. 








af STEEL COMPANY OF SCOTLAND 


LONDON OPFICE:—17 GROSVENOR STREET, w.i 

















WIGGLESWORTHS 


FOR POWER TRANSMISSION EQUIPMENT 
120" 


DIAMETER 


— PULLEY 
WITH 


3 2 GROOVES 
FOR 


‘TEXROPES? 


TRANSMITTING 


350 


horse-power to 


MINE FAN 
rank WIGGLESWORTH « co... 


ENGINEERS 
SHIPLEY YORKSHIRE 
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FOR DRILLING MACHINES 






Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries. 


OSOTITE—the ‘modern, scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is 
a simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam, which ensures in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. 


OSOTITE 
A 716K 


en 
a SPECIALISTS 
SLICK BRANDS LTD 


Ee Nase) tem ler lem. f \elelel, me teh delel, ma. cle 4. 18) TD. 
bs eee toh aclel, Binsmamme Ll lin iele <1)! Wilelel lle] mime! lolol] ITCHEN x ADE se HALI FA No 











COMPRESSORS | 
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two-stage rotary compressors. Capacity over 3000 c.f.m. 


k ¢ K : “ 
Compressor house in the London district, with 4 Hick Hargreaves A RG R I n\y ft % 
H 122A 1 


Main Contractors: G. N. Haden & Sons Ltd. AND COMPANY LTD BOLTON 
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a range of 


Buxton tested 





motors } h.p. to 2 h.p. 


26 r.p.m. to 2,800 r.p.m. on 3 phase supplies. Buxton certified to B.S.S. 229 
for groups 1, 2 and 3 gases. Comply electrically with B.S.S. 168 and 170. 
Foot and flange mounted types are available on both geared and un- 
geared motors, and all machines can be supplied for running in any position. 


= FLAMEPROOF GEARED AND UNGEARED MOTORS BY---- ‘ 








TRADE ~~ ee aa 


THE NORMAND ELECTRICAL CO. LTD. 
\§ North Street, Clapham Common, London, S.W.4 


Tel.: MACaulay 3211-4 








EFFICIENT, 
ECONOMICAL, 
FUMELESS, 
HEATING 

a 
BURNS ANY 
TYPE OF 
SOLID FUEL 

* 
EASILY 
ERECTED 
IN A FEW 

MINUTES 

& 
CAN BE 
INSTALLED 
SINGLY OR IN 
BATTERIES 


* 
PRICE 


£372. 0. 0. 


ex works 


IMMEDIATE 
DELIVERY 


( 
vy suned 


‘HOMAS STOVES 





@ The THOMAS STOVE is suitable for all industrial premises irrespec- 

tive of size. Thousands have been successfully installed throughout 
the British Isles, by leading industrialists, in Engineering Shops, 
} Assembly Shops, Garages, Stockrooms etc. Approved by leading 
} Insurance Companies and in accordance with the Factory Act. 


IONEL COUPE & CO., 


64, HIGH STREET, BORDESLEY, BIRMINGHAM, 12. 


Telephone: ViCtoria 0617 
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transportable power 





Ruston-Paxman diesel aiternator sets are 
mourted on a rigid, common base to 
facilitate easy handling from site to site. 
They can be quickly unloaded from a 
vehicle and in a very short time of being 
put down they are ready to supply power 
economically, for prolonged periods and 
with no foundation problems or delays. 
These vee-type power walle comprise a 
number of easily handled, self-contained 


assemblies which allow simple servicing. 


RUSTON PPAXIMAN | 
diesel alternator sets 


OUTPUTS UP TO 1288 KVA 


RUSTON & HORNSBY LIMITED - LINCOLN 


ASSOCIATED WITH DAVEY, PAXMAN & CO., LIMITED, COLCHESTER 


P.3820 
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A textbook for users of Metals 


Engineering Metallurgy... 
fourth edition 
By Bradley Stoughton, Allison Butts & Ardrey M. Bounds 


This book covers, broadly, the structure, 
properties, treatment and working of metals and alloys. 


Main stress, however, is laid on the general 
utilisation of these materials rather than their actual 
production. The various principles and information basic 
to the proper selection of metallic materials in engineering 
design and construction are given, with enough information 
on the production and refining of metals to illustrate how 
their properties may be affected by the various processes. 


Many new developments in metallurgy since the 
publication of the third edition and specially since the last 
war have been added. They include: metallurgy in atomic 
energy development, machining and machinability, plastics, 
new welding methods, new casting methods, new methods 
of testing, such as acoustic and supersonic, new types of 
steel and cast iron, new non-ferrous aHoys and time 
temperature transformation curves. 


9x6 S25 pages 53s 6d 


McGRAW-HILL PUBLISHING COMPANY LTD 
McGraw-Hill House London EC4 
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BOLTS 
NUTS 
SCREWS 


JAMES WILEY & SONS, LTD., 


DARLASTON, S. STAFFS. 
Telegraphic Address: “‘ Wiley,’’ Darlaston 





for Quality 
and Service 


Telephone: Darlaston 92 


























LABORATORY 
ANALYSIS 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 
of MINERALS, ORES, OILS, 
METALS, ALLOYS, WATER, Etc. 








Doxrorp 


OPPOSED PISTON 


MARINE 
Oi. ENGINES 


WITH A 


WIDE RANGE 


OF TYPES 


3, 4, 5 & 6 CYLINDERS 


FROM 1,000 B.H.P. 
TO 10,000 B.H.P. 


MANUFACTURED 
UNDER LICENCE 
BY 
12 FIRMS IN GREAT BRITAIN 
10 FIRMS ABROAD 











W" DOXFORD & SONS L” 


SHIPBUILDERS — ENGINEERS 
SUNDERLAND 
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BETTER 
LUBRICATION 


and Brass Tubes 
for... Shipbuilders, 


NES TO} NTANN 
Mia (eo) (Lor D. Instrument, — 


Specialists in 
for Domestic Water 


& Gas Services. 


Anniesland, GLASGOW, W.3. Eeleboek 


particular production. 


omen 


Nubrex Tite-Seal 

Miniature Nipples 
ulpment 
The swivel 


y can wii . The Cheney Connect is specified on British Aircraft — where no chances 
wiping across che flat surface. ‘4 - ~ dare be taken. The same component, identical in specification, is available 

Order No. 309/A for Tite-Seal Nozzle. , SS to you. It costs no more than old-fashioned hose clips, is easiest to fit and 
Nubrex Tite-Seal miniature nipples have many ad- : Sea adjust, rust-proofed, grease packed, and stays put indefinitely. Why fit 


vantages over the old push-on types and are used a hose clip that let down? 
by the Aircraft Industry. Send for further details. di «pert: aaa . 


FE, N. if F A yy Make sure it never will! 


FIT TAM OL LEA 


Trade Enquiries to: 
FENTER LTD., 184 ASTON ROAD, BIRMINGHAM, 6 


Manuf 


Ch. J. NEUMAN LIMITED 


445 BRIGHTON ROAD ° STH. CROYDON . SURREY 


Electro-Pneumatic 


FORGING 
HAMMERS 





R. G. ROSS & SON LTD. 


EGLINTON ENGINE WORKS 


GLASGOW, C.5. 


ddres: Glenros.”’ Glasgow 
GROSVENOR GARDENS, S.W.| 














THIS IS 


THE ENGINEER 


it ge 


OUR WORKS 


UPWARDS OF 1000 MACHINES ARE STOCKED HERE 
NEW AND USED 


RADIAL DRILLING MACHINE 
TOWN 3it. Gin. all-geared, motor driven radial 


drilling and tapping machine, rise and fall and canting 
table, No. 4 Morse taper, 400/3/50. 

LATHES 
DEAN, SMITH AND GRACE heavy “‘N ” cype, 
12in. centres, all-geared gap bed S.S. and S.C. lathe, 
admit 6ft. 6in. between centres. 
PROGRESSIVE Type Ilin. centre, motor driven, 
all-geared gap bed S.S. and S.C. lathe, admit 10ft. 
between centres. 
V.D.F. (Bohringer) Model E.4, 9}in. centres, motor 
driven, all-; gap bed S.S. and S.C. lathe, admit 
7ft. Zin. between centres, 400/3/50. 
SOAG SIMPLEX M.175 7in. centres, motor driven 
gap bed S.S. and S.C. lathe, 400/3/50. Several available. 
As New. 
TURRET AND CAPSTAN LATHES 
ALFRED HERBERT No. 20 ali-geared, motor driven 
heavy duty combination turret lathe, 7tin. hollow 
spindle, ‘“*‘Coventry”’ chuck, turret tooling, taper 
turning. 
ACME Mode! 5W Universal motor drivca, all-geared 


bar feed capstan chasing lathe, swing 20in. dia. over 
bed so" hardened bed ways, excellent equipment, 


ALFRED HERBERT No. 3 all-geared, motor driven 
combination capstan lathe, roller bearing spindle, 
400/3/50. 


VERTICAL BORING MILL 


SCHIESS Model EK.105 40in. all-geared, moter driven 
vertical boring and turning mill, with side head. 


IN STRICT 


CONFIDENCE 


Payment for any 
machines can be 
arranged on highly 

advantageous 
deferred terms basis 


Details on request 


A FEW SELECTIONS 





MILLING MACHINES 


KENDALL AND GENT Mode! CVM. 25 vertical 
milling machine, table 60}in. by 20in., 400/3/50. 


CINCINNATI No. 3 dial type motor driven plain 
horizontal milling machine, medium speed, table 
62in. by 1Sin., 400/3/50, recent serial. 


MILWAUKEE Mode! 2K.M., all-geared, motor 
driven Universal horizontal milling machine, table 
56in. by 12in., dividing heads, vertical attachment, &c. 


BROWN AND SHARPE No. 28 Standard Model 
all-geared, motor driven plain horizontal milling 
machine, table Slin. by Ilin. Modern machine. 


ZBROJOVKA F.402 motor driven, all-geared, 
orrinee head, vertical milling machine, table 47tin. 
in. 


PLANO MILLING MACHINE 


KENDALL AND GENT Iift. 6in. by 5ft. by 5Sft. 
motor driven, heavy duty plano milling machine, three 
4in. dia. spindles, one vertical swivelling. 


HORIZONTAL BORING 
MACHINES 


KEARNS No. 2/3 motor driven horizontal boring and 
facing machine, i9tin. dia. facing head, quartering table 
42in. by 42in., main table 60in. by 30in., distance facing 
head to outer support 7ft. 8in., max. height spindle to 
main table 3ft. 10sin., 400/3/50. 


NILES all-geared, motor driven horizontal boring 
and facing machine, 2}in. dia. traversing spindle, 
revolving table 3lin. by 29in., 400/3/50. 





PLANING MACHINES 


CINCINNATI HYPRO motor driven, heavy duty 
planing machine, capacity | 5ft. long, 8ft. wide, 6ft. high, 
three tool boxes, each with auto relief, quick-power 
traverse “‘ Lancashire” drive, 60 H.P., /3/50. 
Modern machine in excellent condition. 
STIRK Model C.X. I6ft. by Sft. by 5ft. motor driven 
planing machine, ‘‘ Lancashire’ drive, three tool 
xes, 
CINCINNATI HYPRO [2ft. by 4ft. by 4ft. heavy 
duty, motor driven ey oy three tool boxes, 
“* Ward-Leonard "’ drive, 400/3/50. 
STIRK HILOPLANE 9c. by 4ft. by 4ft. motor 
driven planing machine, three tool boxes, ‘* Splitfield " 
drive, 400/3/50. 
URQUHART, LINDSAY AND ROBERTSON 
ORCHAR &it. by 4ft. 6in. by 4ft. spiral drive planing 
machine, three tool boxes, each with auto lift, ‘* Ward- 
Leonard "’ drive. Recent model. 


CHURCHILL-REDMAN 2ft. by 3ft. by 3ft. 6in. 
motor driven, open-side planing machine, three tool 
boxes, ** Lancashire "’ drive, /50. 


CINCINNATI 3ft. by 2ft. by 2f. motor driven, 
p ide planing chi 





SHAPING MACHINES 


ORMEROD i8in. stroke, all-geared pedestal type 
shaping machine, swivel vice. 


TOWN I4in. stroke, motor driven, 
pedestal type shaping machine, 400/3/50. 
ROCKFORD Hy-Draulic 13in. stroke, motor driven 
hydraulic shaping machine, Universal swivelling and 
tilting table, vice, 400/3/50. 


all-geared 





SLOTTING MACHINES 


BETTS !2in. stroke motor driven, all-geared 
duty slotting machine, auto rotary table 29in. dis. 
ORMEROD 20in. stroke motor driven high-s 
heavy duty doting, sacion, rotary tilting table 4j 
dia., 37in. throat, 400/3/50. Modern Machine. 


GRINDING MACHINES 


JONES AND SHIPMAN 540 motor driven 
draulic surface grinding machine, capacity |8in. by 
complete with magnetic chuck. Dust extra 
wheels, etc. Unused. 

CHURCHILL motor driven, hydraulic, heavy 
vertical spindle surface a machine, table @ 
by I6in., mag. chuck 36in. by I2in., segmental 
18in. dia., 30 H.P. spindle mounted motor, 400/3/%), 
LUMSDEN Mode! 9! L.E. motor driven, 
spindle surface grinding machine, rotary 
chuck table 36in. dia., segmental grinding 
20in. dia., 400/3/50. 

REINECKER I6in. by 84in. motor driven, hyd 
plain cylindrical grinding machine, arranged p 
grinding. Recent model. 

NEWALL Mode! “‘L ”’ 10in. by 48in. motor d 
hydraulic plain cylindrical grinding machine. 
PRECIMAX mode! 14/24 motor driven heavy 
hydraulic plain cylindrical grinding machine, capa 
I4in. by 24in., wheel 23in. by 3in., hydraulic drive 
table, workhead and tailstock. 

COLLET AND ENGLEHART motor driven 
matic face milling cutter grinding machine, capi 
up to 30in. dia., 400/3/50. 


MISCELLANEOUS 
CLIFTON AND BAIRD Bin. capacity, motor ¢ 


hydraulic cold saw, hydraulic vice, auto hydraulic 
traverse. 
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BENTLEY motor driven, vertical automatic 
seating machine, 4fin. stroke. 











KENDALL AND GENT motor driven, tangt 
head screwing machine, lin. bolts. 





WE ARE 
BUYERS 
of all reasonably 
modern machine tools 
either individually or 
whole plants 


Highest prices paid 


HERBERT WIDDOWSON & SONS LIMITED 
CANAL STREET WORKS NOTTINGHAM 


TELEGRAMS TOOLS NOTTINGHAl 


TELEPHONE 4206!-2-3 
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J. R. STAINES 


PARTNER 
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REMEMBER 


WARDS might have it! 


THOS. W. WARD LTD. 
ALBION WORKS - SHEFFIELD ? 


















FOR PRECISION 















FORGINGS 


& PRESSINGS 


















Sand us your Taguines 












The efficiency of our plant, equip- 
ment and personnel guarantees 
products of high precision quality 
at keenly competitive prices. Let 
us quote for your requirements. 
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en BIRCH ROAD, WITTON, BIRMINGHAM, 6 
by 
cred Tel: EAS¢e 1262 
fy @ 
le 
| 
3%, 
: jeed Walle Y 
m means hi boiler efficiency 
and lower fuel costs / 
d 
Feed water that deposits scale on boiler Seating surfaces 
ls a prime cause of overheating and subsequent tube 
le collapse. And, remember, the majority of town water 
driv supplies, as well as sea-water, are heavy depositors of scale. 
A Caird & Rayner Evaporator takes all the harm out of 
» sea-water and provides a full supply of clean feed water to 
‘ the boilers. 
Not only is boiler efficiency raised and maintenance re- 
duced appreciably, but substantial fuel savings will be seen 
as we 
Depaeaiine can be supplied to cope with feed water to 
rd any required rate. Further details will gladly be supplied 
wulic on request. 
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THE ENGINEER 


MACHINERY, &c., WANTED 





MEDIUM ENGINEERING WORKS urgently 
require Standard - wy Steam a. Diesel Seades 
Locomotive.—BOX No. E6448, ‘ gineer. 


URGENTLY REQUIRED, Genevoise or Newall 
Jig Borer with a table size 1 ar 24in. by 
36in., spindle speed approx. 1 Any condition.— 
Dimco (Gt. Britain), Ltd., 17-19, Stratford Place, 
London, W.1. E614 F 





WANTED 
MACHINE TOOLS 


Send us details of your surplus machinery. 


Immediate attention and prices paid. Indi- 
vidal ond Salt paschanes etteed effected. 
K.E.N.T. 


MACHINERY & ENGINEERING CO., 
Datchelor Place Mews, Church Street, Camber- 
well, S.E.5 (Rodney 4149). 
E563 F 





WANTED, all types of modern motorised Machine 
fs og Offer your surplus to us and obtain the best 

ices.—Norman E. Potts (Birmingham), Ltd., 105, 
Saeed Road South, Birmingham, 14. E123 F 


| FoR SALE | 


PLANT FOR SALE 


Offers are invited for the purchase of the following 
second-hand plant. 

(a) One 10-ton Barford and Perkins Road Roller, 

Type THD, with scarifying gear but without engine. 
Year of manufacture 1928. 

(b) One 5-ton Butters rail-mounted, 2-motor 
Electric Scotch Derrick, suitable for 400 volts, 
3 phase, 50 cycle supply, safe working load 5 tons 
at 94ft., 2 tons at 120ft., wooden cabin. Year of 
manufacture 1950. 

Specifications on request to the Engineer to the 
Board, Rookery Park, Erdington, Birmingham, 24. 
Appointments to view on omg as follows : 
(a) Roller—Saltley Works, off Tyburn Road, Erding- 
ton, Birmingham (telephone No., East 0046); (b) 
Derrick—Minworth Works, Kingsbury Road, 
Minworth, near Birmingham (telephone No., Ash- 
field 1448). 

Offers in writing to undersigned within fourteen 
days of the appearance of this advertisement. 

The Board does not bind itself to accept the 
highest or any other offers. 


ARNOLD L. GREEY, F.C.LS., 
Clerk to the Birmingham Tame and Rea 
District Drainage Board, 
117, Colmore Row, Birmingham, 3. 
15th December, 1953. 








E6507 G 





FOR SALE 


One August No. 3 Simpson Sand Mill comet 
with Bucket Loader, Motor and Gearbox, 200 volts, 
two-phase, 50 cyc! 

_ Full specification is available and mill can be 


ins; 
F. H. LLOYD & CO. LTD., 
James Bridge Steel Works, 


Near Wednesbury, Staffs. E2983 G 





CROP SPRAYERS, Hedgecutters, Air Com- 
pressors (stationary, portable and tractor mounted), 
electric or petrol driven. Send p.c. for details.— 
pe ng tere and fully guaranteed by Romac Indus- 


tries, The Hyde, Hendon, N.W.9 (Tele- 
phone, COLindale 6055). E576 G 
ROBEY HORIZONTAL COMPOUND 


DROP VALVE ENGINE, 250/300 B.H.P., 80 
r.p.m., 100 Ib. pressure, flywheel Oft. 6in. diameter, 
for 1i- lin. ropes, jet condenser, air extraction 
pump. Excellent condition.—Rees Industries, Ltd. 
Pencoed Works, Bynea, Llanelly (‘phone : BA. “s 
G 
FOR SALE, new motorised Buhler Steel Refiner, 
— cooled, rolls 32in. long by 12in. diameter, 
driven by 60 "HP. A.C. motor.—ABELSON & Co. 
(ENGINEERS), LTD., 70, Victoria Street, toad 
S.W.1 (Tel., TATe Gallery 9444). 6447 G 


10 TONS jIN. CAST IRON GRATINGS, 
2ft. 6in. square and 2ft. 8in. by Ift. 6in., suitable 


factory floors ; large stocks H.W. Boilers, Radiators, 
Pipes and Fittings, Circulating Pumps.—cC. 
Christiansen, Southall! (2294~5-6). E2880 G 


woo DFLOUR supplied i in accordance with your 
and prices forwarded on 
receipt of your specification. —BOX No. — 
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he Productivity Report 








ays... 


We again strongly recommend that in- 

try, particularly heavy engineering, 
hould investigate more closely the 
ponomics of the waste heat boiler... 
potential fuel saving is very substan- 
al and should be pursu 
























EL CONSERVATION 


AN 4 Fetter Lane, London, E.C.4. 


on 


Consult 


Spencer-Bonecourt Ltd 





The Waste Heat Recovery Specialists 


*phone: CENtral 0481/2. 


*grams: “Bonecourt, Fleet, London.” 





] FOR SALE 


MED 


HIGH CLASS 
GRINDING MACHINES 
FOR PROMPT DELIVERY ! 


PRATT AND WHITNEY I4IN. VERTICAL 
SPINDLE HYDRAULIC SURFACE GRIN- 
DER, multi-motor drive, reciprocating table, 

ity 36in. by 12in. by 16in., table surface 
36in. by 12in., grinding wheel - 14in., table 


jaa (infinitely ‘variable 3-100ft.p 
LUMSDEN NO. LEOD. VERTICAL 
SPINDLE SURFACE GRINDER, motor 


drive, reciprocating table, table ee 60in. by 
164in., table travel 72in., segmental wheel 18}in. 
&. max. height under wheel 14in., variable table 


1 
LANDIS TYPE “C” PLAIN HYDRAULIC 
CYLINDRICAL GRINDER, motor drive, 
max. swing i0jin., grinding length 96in., max. 
dia. ground with new wheel 6in., max. dia. of 
new wheel 30in., four workhead speeds 49-247 


r.p.m. 

CHURCHILL MODEL HBY INTERNAL 
GRINDER, multi-motor drive, max. swing inside 
guard 12in., max. swing over table 19in., max. 
distance faceplate to internal spindle bracket 
— oe eS of —— 30 deg., four workhead 

BR ANT TYPE. 16-C-16 HYDRAULIC 

INTERNAL GRINDER, motor drive, specially 

suitable for rough and finish grinding of aero 

engine cylinder barrels, max. swing without 
guards 16in., max. travel of wheel slide 16in., 
max. grinding wheel 16in., workhead speeds from 


150 to 450 r.p.m. 

CHURCHILL MODEL CRM CRANKSHAFT 
REGRINDING MACHINE, multi-motor drive, 
max. swing 20in., max. dia. ground with 30in. 
wheel 10in., grinding length 72in., grinding wheel 
30in. dia. by ifin. wide. 

JONES AND SHIPMAN FIG. 310 TOOL AND 
CUTTER GRINDER, motor drive, max. 
length between cutter head and right-hand tail- 
stock 14in., max. length between tailstock centres 
19in., max. swing on standard centres 8in., table 
294in. by 44in., two grinding spindle speeds 3600 
and 5000 r.p.m. 

JONES AND SHIPMAN FIG. 309 SPIRAL 

HOB AND CUTTER GRINDER, motor drive, 

capacity for cutters max. dia. 8in., max. length 

13in., table traverse 13in., lead 3in. to 133in., 
helix or head angle 0-45 deg., grinding wheel 
6in. by tin. LA bg 

W.N. TYP “5” PRECISION FACE 

CUTTER GRINDER, motor drive, specially 

designed for sharpening left or right-hand milling 

cutters and cutterheads, max. dia. admitted 


193in. 
ROWLAND I6IN. SWING FRAME GRIN- 
DER, motor drive, size of grinding wheel 16in. 
by 2tin. 


SOAG MACHINE TOOLS LIMITED, 
JUXON STREET, LAMBETH, LONDON, S.E.11. 
*Phone : RELiance 3373 (5 lines). 
*Grams : Sotoolsag, London. 
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FRED WATKINS (BOILERS), LTD. 


RECONDITIONED MACHINERY FOR 
SALE. 


STEAM BOILERS. — Cochran Vertical, 30 in 
stock, 3ft. to 8ft. 6in. dia., prompt deliveries ; . 
Economic, 4ft. to we dia., including New = and 
8ft. 150 Ib. Lancashire, 30ft. y 7ft. 
by 14016. 28ft. by. fii > by 160 Ib., 30ft. . 8ft. 
by 160 Ib .. two 30ft. by 9f by 200 Ib.; 300 recon- 
ditioned Vertical othe Ai all sizes. 

AIR COMPRESSORS.—Browett Lindley 600 cu. 
ft., 150 H.P. Brook Motor ; Ingersoll-Rand, 200/300 


cu. ft.; C.P T., 320 cu. f.; yy 212 cu. ft.; 
Holman, 100 cu. ft. ;all motorised, 100 Ib. — 
200 AIR RE jocked up to 9ft. dia. 


roars 5 pen A. fifty 8ft. 6in. o sft. 6in. * 75 Ib.; ail 
test 

DIESEL ENGINES, —y ye. og 4 
START.—140 H P. Crossley, 40 H.P. Crossley, 30 
H.P. Babcock. 


CRANES.—New 10-ton Smith Loco., 50ft. jib ; 
8-ton Ransomes Diesel, pneumatics, 1952 ; ston 
Tate mobile petrol-electric, new 1942; in 
stock ; 5-ton Coles petrol-electric, new 1945 ; 2-ton 

, pneumatics (two); 10-ton Steam Loco. 
Cranes, 35/40f t. jibs ; 5-ton Taylor, 40ft. jib; 3-ton 
Ruston —_— 27ft. jib ; 2-ton Smith, 40ft. jib ; ; all 


8tin. 

RAILWAY AD MATERIAL.—Peckett 0-4-0 14in. by 
22in. oil-fired Steam Loco.; Kerr 12in. by 20in., 
six-wheel coupled S Wag gad 160 lb. w.p.; large 
stocks Rails, Points, W: 

3 MOTORS. — 20/150 H.P., 400/3/50, 


ioned. 

STEEL? PIPING. —10,000ft., 3in. wy 6in. screwed ; 
2000ft., 10in. ; 1 12in. flanged ; 
10, ,000ft., "fin. Victaulic ; ; 500 steel Ronde 6in., 8in., 
and 10in.; — Pumping Hose, 4in., 8in., 10in. 


CAST. TRON PIPES. — 5000ft., each new 6in., and 

8in. a immediate delivery. Also other sizes. 
—Exceptional Surplus Ministry Lot, 

New Stainless, Audco, Saunders, Keebush Acid 
Cocks and hn over , immediate delivery 
below makers’ p: Large stock, all sizes, en 
preps ronnie Gunmetal, Reducing and Check Val 

it 

STORAGE: TANKS.—Two Lead-lined, 35ft. long, 
9ft. dia.; 200 Steel Vessels for oil, bitumen, acids ; 
Fifty dish-ended Pressure Tanks, Sft. = by ‘sft. 6in. 
dia., 29ft. by 9ft. 8in., Welded Steel, 50 Ib. pressure ; 
Six Oo. \ & Tt, dia., 14ft. deep, rubber and brick-lined. 

Comprehensive catalogue, “‘ Watkins Machinery 
Record,” published monthly ; free copy on request. 


SLING reps go WORKS, 
LEFORD, GLO 
‘Phone Coleford Dnii2. 

















E366 G 





SCRIVENER No. 2 Centrel good other 
Machines.—M. Rock and Sons, fia, is: Whitehorse 
Road, Croydon (THO 5405). E2944 G 
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1 The track frames are mounted at the 

ends of the pivot shaft by well 
sealed and lubricated ball-and-socket 
joints. These permit free oscillation of 
the tracks, yet entirely eliminate leverage 
loads on the pivot shaft. 


2 These sturdy steel braces, which are 

allowed rotary and sideways move- 
ments on the pivot shaft, are securely 
attached to the track frames and obviate 
any possibility of the tracks tilting 
inwards or outwards. 


The front stabilizers and the massive 

leaf spring permit considerable up- 
and-down movements of the track 
frames, yet keep them in_ perfect 
lengthwise alignment. 


International 


International Harvester Company of Great Britain Ltd Harvester House 259 City Road London EC! 





Dec. 25, 1953 


k Suspension gives 


Vdih 


N 
I (ANS 





‘ 
Light-treading, Sure gripping, 
Long-wearing tracks 
The weight of the BT D-6 is supported 
by tracks with a ground contact of 1,641 sq. ins., 
resulting in a ground pressure of only 
4.62 Ibs. per sq. in. The heat-treated steel track shoes, 
which are keyed to the track links, provide a 
pull-bracing grouser area of 543 sq. ins 


TD-6 


DIESEL CRAWLER 
TRACTOR 


e q This rugged British-built crawler, 


40.5 b.h.p. engine, is the popular 
size for a long list of earthmoving and 
construction jobs. For full 
details see your International 
Industrial Dealer, or send for 

the illustrated brochure. 














INTERNATIONAL 
HARVESTER 
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OI Gunes 


UMPS for 
faultless service 


jOTARY VALVELESS SELF-PRIMING POSITIVE €! | ROTOPLUNGE PUMP COMPANY, FLAXLEY ROAD, STECHFORD, BIRMINGHAM 
DELIVERY PLUNGER PUMPS UP TO 4,500 G.P.H ad A MEMBER OF THEZPARKINSONY& COW AN GROUP Phone: STECHFORD 2253 Grams: ROTOFLUNGE’ BIRMINGHAM 


E.R.P. 5. 


This Standard model is the ideal 
pump for lubricating oils, fuel 


oils and non-corrosive liquids. 





@ FOOT MOUNTING 

@ FLANGE MOUNTING 

@ VARIABLE CAPACITY 

@ AUTOMATICALLY REVERSIBLE 
@ COMPLETE MOTORISED SETS 


















Steam and Superheater Tubes 
lt De-Scaled per year 


? Machine suitable for 
| rs dealing with both Steam ~ 


I} As well as above we manufacture ape tom eon an 
al types of Straightening Machines, CIROW, HAMILTON & Co., Ltd. 


Machines and Rivet Making Plant. GLASGOW, S.I, SCOTLAND 
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FOR SALE 


LITTONS| 


WICKMAN 4mm. Swiss type, single spindle 
—— manufactured by the Vin Vinco Corporation, 
Serial Nos. 68-324, 68-318, 

68— 


+ y 1 ag ot inl number of spindle 





high-speed back ‘ illing attachment. 

AVEY size 2, Spe 5. model MA6, 2-spindle Drill, 
motor drive, table 22in. by » Six spindle 
oo sam splat, Sau He. 18001. 

in first-class conditio: 

™ LUMSDEN type  O2LE, vertical spindle, rotary 
Surface Grindi Machines, fitted segmental wheel, 
direct motor drive, late type, wheel dia. 26in., table 
dia. 48in., capacity inside guards S8in., max. height 
under wheel 18in., horse-power of spindle motor 40. 

SNOW P24, horizontal spindle Surface Grinder, 
table 24in. by Sin. .» longitudinal travel of table 28in., 
cross travel of le 9in., max. height admitted 
under 10in., wheel 84in., hydraulic feeds to 
table available up to 100ft. per minute, equipment 
includes Humphris 24in. by 8in. electro-magnetic 
chuck. 

B.S.A. GRIDLEY 6-spindle, jin. capacity Auto- 
matic, motor drive 786/424/267 series. The machine 
is in nearly new condition and is fitted with complete 
screwing arm and drive with die-holder, 4 roller 
tool boxes, 4 turret tool-holders, overhead tool 
slides and tool posts, a quantity of cams and bushes 
and two sets of speed gears 

HEIDENREICH ‘AND. "HARBECK type 12KH, 
motorised bevel gear Shaper, D.P. pi range 
17-100, max. cone distance 2jin., max. face —— 
#in., max. dia. gear cut 4jin., min. dia. 
cut hin., ram strokes per minute 200-800, 7 ioonie, 
hole through work spindle 1 1/32in., new ‘condition. 

EDLUND itin. capacity, high-speed, single 
spindie Drill, motor drive, back geared, 8 speeds 
176-2380 r.p.m. Nearly new condition. 

RYDER No. 6, six-spindle, motorised 490/440 
volts, 3 phase, 50 cycles, vertical Auto., normal 

of turning slide feed 6}in., maximum length 
of turning slide feed with special cams 84in., normal 
length of facing slide feed 4 3/16in., maximum length 
of facing feed 44in., diameter of the spindle flange 
54in., distance from centre to centre of spindles 1lin., 
dia. of column 104in., number of tooling stations 5. 

SMID SRE24, high precision Capstans, height of 
centres Sin., bar feed capacity jin., 6 spindle speeds, 
360-3000 r.p.m. 

RONZAL high-speed precision Tapping Machines, 
capacity 3/32in.-jin. in steel, 3/32in.-sin. in brass, 
6 tapping speeds, 150-1200 r.p.m. 

RONZAL model 6, controlled pitch Tapping 
Machines, ——= tin. -l4in., automatic cycle, 6 
tapping speeds, 560 r.p.m. 

BERNHA RDT. 3in. capacity, high-speed Pillar 
Drills, 8 speeds, 230-2200 r.p.m., No. 2 Morse taper. 


LITTON’S MACHINE TOOL CO., 


LTD., 
372-378, OLD STREET, LONDON, E.C.1. 
Telephone : SHOreditch 4814-5 and 5691. 
Telegrams : Galloon, Finsquare, —, 


ALBION {| WW WORKS 


FOR SALE 
LATHES 


a bg me LATHE, 9in. height of centres, 

dia. chuck face to turret face 3ft. 3in. 

ONE. Shin. CENT DEAN SMITH AND 
GRA MINOR _ LATHE, all-geared 
head, y* 4ft. tween centres, straight 
bed, ‘iin. a spindie. motor drive and electrical 
equi! 

NEW PAWOODHOUSE AND MITCHELL 70 
JUNIOR 7in. S.S. and S.C. LATHE, electrical 
equipment for 400/440/3/50. 

NOBLE AND LUND 22in. centres by 27ft. between 
centres, all-geared head S.S. and S.C. LATHE, 
on 35ft. gap bed, 2 saddles, electrical equipment 
for 400/3/50 supply. 

TANGYE I7in. centres by 19ft. between centres, 
all-geared head S.S. and S.C. LATHE, straight 
ast two saddles, electrical equipment for 420V. 


Oc 





SHANKS 194in. centres by 19ft. 6in. between centres, 
oy head, S.S. LATHE (not screwcutting), 
bed, two saddles, electrical equipment for 

400) 3/50 supply. 





THOS. W. WARD LTD. 
ALBION WORKS - - SHEFFIELD 
*Phone : 26311. ” *Grams : “ Forward” 
Remember - . - - Wards might haveit ! 
E213 G 

FOR SALE 


HAND DERRICK CRANES, SALE OR HIRE. 

3-ton Butters, 60ft. jib, hand geared slewing. 

3-ton Butters, 45ft. jib, ditto. 

3-ton Rushworth, 40ft. jib. 

30-cwt. (four), 35/40ft. jibs, by 
Anderson-Grice. 

15-cwt. Butters, 30ft. jib. 


HAROLD POTTER & COMPANY LTD., 


CANAL STREET, NOTTINGHAM. 
Tel. 44620. E6S11G 


Butters and 





cones LANG, oe cee STEEL- 

approximately 
300 tons liquid steel weekly, will be for disposal in 
four months’ time. unit consists of two 84in. 
outside dia. gga Ba 3 cupolettes, six converter 
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10, LLOYD’S AVENUE, 
LONDON, E.C.3 
Telephone: ROYAL 4861 
| FOR SALE 








BESCO 6ft. by 4in. Geared Plate Bending Roller, 

ith direct geared motor drive, mounted on heavy 

cae, top half of outside standard swings out to 

facilitate removal of cylinders formed, top roll 9in. 
dia., two bottom rolls 8in. dia. 

SCHULER All-Steel, Double-Geared Press Brake, 
capacity 12ft., 75 tons, motor drive, with friction 
clutch controlled by treadle or hand lever, stroke 
Sin., between housings 8ft. ee gap 94in., max. 
daylight litin. Weight 94 to 

BESCO 42in. gap Nibbier-Shear fe for cutting all kinds 
of sheet metal up to }in. thick mild steel or equal, 
with either nibbling punch or shearing cutters, 
circular cutting attac t for discs or rings up to 
42in. dia., or segments to 334in. radius. motor 
drive, 400/3/50. 

VICKERY Hand Folding Machine, capacity 49in. by 

4 S.W.G., automatic clampi adjustable for 
round and sharp bends, adjustable gauges, angle 


Two Pi20-Ton New SOENEN Type 7H Geared 
Eccentric Punching Presses, stroke adj. from fin. to 
4in., centre to back ae ae 314in. by 26}in., 
treadie clutch. Weight about 130 cwt. 

TAYLOR & CHALLEN No. 44, Dou>ie-Geared, 
Double-Sided, Double-Action Toggle Drawing 
Press, motorised 400/440/3/50, between uprights 
24in., punch stroke 10in., blankholder stroke S#in., 
bed 203in. by 194in. 

hs of the above are available. 
MA E TOOLS, NEW AND USED. 

Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 
359-361, EUSTON . 
ee. EUSion 4 4681-3771. 


And ai 
LANSDOWNE Ss. ii, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-7. E209 c 


600 


BOILERS 


MARINE BOILER constructed for Admiralty, 
size 15ft. 6in. diam. by 11ft. long, working pressure 





180 Ib., fi corrugated furnaces for hand- 
firing, evap. approx. 18,000, Ib., complete with 
fittings, mc er used 





an Nev 
yl sssondidonnd by Admiralty, fenmaaliens 


TANCASHIRE BOILERS, ne. i. _ _by 
7ft. 6in. diam., working pressure 185 Ib. sq. in., 
evaporation approx. 8000 Ib. hr. a. 4 oil-fired by 
Wallsend Slipway and 
complete with ee | 
each boiler to give 500 

for the 3 boilers, 1.D. a 3 feed water yonee 
(Weir), fuel oil heater and pump combined, 4 
with all fittings, mountings and pipework. Vulcan 


ww 


Boiler Insurance Reports available, inspection 
arranged, low price to clear. 


GEORGE COHEN, 
SON AND CO. LTD. 
wooD LANE, LONDON, 
Tel.: Shepherds Bush 2070’; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241, E200 o 





NISSEN TYPE HUTS for sale. All prices reduced. 
tch of 16ft. 36ft. wi 


corrugated aluminium or corruga' tos sheet- 

be eee psd. Det. 

* it ry 
305). ESS 





AUCTIONEERS & VALUERS 


HEN RY BUTCHER 


Auctioneers, Valuers 
and Surveyors 





Specialising 
VALUATION & SALE 
ENGINEERING & ALLIED 


WORKS 
PLANT AND MACHINERY 


73, Chancery Lane, London, 
W.C.2. 
HOLBORN 8411 (8 lines) 





Dec. 25, 1953 
AUCTIONEERS & VALUERS 





Established 1850 


WHEATLEY KIRK 
PRIOR & 00. [= 


B, L, JUDSON, F.R.I.C.S., F.A.1. 

E, BEDDARD, A.I.MECH.E., F.A.L.P.A. 
M, 8, CHEAVIN, F.A.I, 

G, B, GIBBS, F.A.L.P.A, 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 








2, SOUTH AUDLEY STREEP 2 


LONDON, W.1. 
Telephone : HYDE PARK 8844/5/6 (3 lines) 


es? 








JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 


SURVEYS 


AND 


VALUATIONS 


INDUSTRIAL 
AND 
COMMERCIAL 


PROPERTIES 


CHAMBERLAIN & Witows 
23, MOORGATE, LONDON, E.C.2 
CITY 6013 (6 lines) 











| FOR SALE 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 


London, > 
Ss E2802 co 





(Established 1877) 5 


LEOPOLD 
FARMER & SONS 





conduct 
AUCTION SALES 
OF PLANT, MACHINERY and 
INDUSTRIAL PROPERTIES 
and a4 
VALUATIONS | ™ 










* 


for Public Issue, Stock Exch 
Quotation, Balance Sheet, Prob 
Insurance and other purposes. 


he 
46 GRESHAM STREETS" 


FACTORY avant S a MORTGAG 


Monarch S422 (6 lines) sites La 








LONDON, E.C.2 e 
&% 
&: 


AUCTIONEERS & VALUE 


H. G. CANTY 
PARTNERS 


VALUATIONS 


OF 
FACTORIES, PLANT 
& MACHINERY FOR 

ALL PURPOSES, 
THROUGHOUT THE 
KINGDOM. 


SPECIALISING IN RATIN 
COMPENSATION 


24/27 HIGH HOLBOR 


HOLzorn 4819. 
CHAncery 8781. 


EDWARD RUSHTON, SON AND 
KENYON 

(Est. 1855) 

AUCTIONEERS, VALUERS AND FI 
ASSESSORS OF ENGINEERING 

PLANT AND MACHINERY. 

YORK re 12, YORK 
NCHESTER 2 


signer; Central 1937/8 
‘elegrams Russonken. Manchester. 



































oe George Revell 

10/12, Rosebery Avenve, E. EON 

IMATES £8 for all DESCRIPTIO) 

“ Tue ENGINEER ” has been 

the eae establishment since its commencement. 
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OMAS SN i TH & SONS (RODLEY) 7 


EXCAVA OR WORKS RODLEY , ba ‘EDS | 
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